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TITLE OF THE INVENTION 

NEW 7p-SUBSTITUTED-4-AZA-5a-ANDROSTAN-3-ONES AS 
5a-REDUCTASE INHIBITORS 

BACKGROUND OF THE INVENTION 

The present invention is directed to new 7|3-substituted- 
4-aza-5a-androstan-3-ones and related compounds and the use of 
such compounds as 5a-reductase inhibitors. 

DESCRIPTION OF THE PRIOR ART 

The art reveals that certain undesirable physiological 
manifestations, such as acne vulgaris, seborrhea, female hirsutism, 
male pattern baldness and benign, prostatic hypertrophy, are the 
result of hyperandrogeneic stimulation caused by an excessive 
accumulation of testosterone or similar androgenic hormones in the 
metabolic system. Early attempts to provide a chemotherapeutic 
agent to counter the undesirable results of hyperandrogenicity 
resulted in the discovery of several steroidal antiandrogens having 
undesirable hormonal activities of their own. The estrogens, for 
example, not only counteract the effect of the androgens but have a 
feminizing effect as well. Non-steroidal antiandrogens have also 
been developed, for example, 4 , -nitro-3'-trifluoromethyl- 
isobutyranilide. See Neri, et al., Endo., Vol. 91, No. 2 (1972). 
However, these products, though devoid of hormonal effects, are 
peripherally active, competing with the natural androgens for 
. receptor sites, and hence have a tendency to feminize a male host or 
the male fetus of a female host. 

It is now known in the art that the principal mediator of 
androgenic activity in some target organs is 5a-dihydrotestosterone, 
and that it is foimed locally in the target organ by the action of 
testosterone-5a-reductase. It is also known that inhibitors of 
testosterone-5a-reductase will serve to prevent or lessen symptoms 
of hyperandrogenic stimulation. 



A number of 4-aza steroid compounds are known in the 
art as 5ct-reductase inhibitors. For example, See U.S. Patent Nos. 
4,377,584, 4,220,775, 4,859,681, 4,760,071 and the articles J. Med. 
Chem. 27, p. 1690-1701 (1984) and J. Med. Chem. 22, 2998-2315 
(1986) of Rasmusson, et aL, U.S. Patent 4,845,104 to Carlin, et al. f 
and U.S. Patent 4,732,897 to Cainelli, et aL describe 4-aza-17B- 
substituted-5a-androstan-3-ones which are said to be useful in the 
treatment of DHT-related hyperandrogenic conditions. 

However, despite the suggestion in the prior art that 
hyperandrogeneic diseases are the result of a single 5a-reductase, 
there are reports regarding the presence of other 5a-reductase 
isozymes in both rats and humans. For example, in human prostate, 
Bruchovsky, et aL (See J. Clin. Endocrinol. Metab. 62, 806-816, 
1988) and Hudson (see L Steroid Biochem. 2fL p 349-353, 1987) 
found different 5a-reductase activities in the stromal and epithelial 
fractions. Additionally, Moore and Wilson described two distinct 
human reductases with peaks of activities at either pH 5.5 or pH 7-9. 
(See J. BioL Chem, 2£L 19; p. 5895-5900, 1976.) 

Recently, Andersson and RusseD isolated a cDNA which 
encodes a rat liver 5a-reductase (see J, BioL Chem. 264 pp. 16249- 
55 (1989). They found a single mRNA which encodes both the liver 
and prostatic reductases of rats. The sequence of this rat gene was 
later used to select a human prostatic cDNA encoding a 5a-reductase 
termed "5cc-reductase 1". (See Proc. Natl Acad. Sci. 87, p. 3640- 
3644, 1990.) 

More recently, a second, human prostatic reductase (5a- 
reductase 2) has been cloned with properties identified with the more 
abundant form found in crude human prostatic extracts. (See Nature, 
254, p. 159-161, 1991.) 

Further, "Syndromes of Androgen Resistance" - The 
Biology of Reproduction, Vol. 46, p. 168-173 (1992) by Jean O. 
Wilson indicates that the 5a-reductase 1 enzyme may be associated 
with hair follicles. 



Thus, the art supports the existence of at least two genes 
for 5a-ieductase and two distinct isozymes of 5a-reductase in 
humans. Both forms are present in prostatic tissue although 5a- 
reductase 2 is the more abundant. The other isozyme, 5a-reductase 
I, is believed to be more abundant in scalp tissue. 

In the treatment of hyperandrogenic disease conditions, 
e.g. benign prostatic hyperplasia (BPH) it would be desirable to have 
one drug entity which is active against both isozymes 1 and 2 in the 
prostate to substantially inhibit dihydrotesterone (DHT) production. 
Alternatively, it would be desirable to have a drug entity which is 
highly selective for inhibiting the scalp-associated enzyme 5a- 
reductase 1 , for use in treating diseases of the skin and scalp, e.g. 
acne and alopecia. This latter drug could also be used in 
combination with PROSCAR® (finasteride) which is highly selective 
for the prostatic enzyme 5a-reductase 2 for combination therapy in 
the treatment of BPH. 

SUMMARY OF THE INVENTION 

The present invention discloses novel 7P-substituted-4- 
aza-5a-androstan-3-one compounds which are useful for inhibiting 
the 5a-reductase isozymes 1 and/or 2 and are particularly effective 
in selectively inhibiting the 5a-reductase 1 associated with the scalp 
and indually inhibiting both isozymes 1 and 2 in the treatment of 
benign prostatic hyperplasia, acne, female hirsutism, male pattern 
baldness, androgenic alopecia, prostatitis, and the prevention and 
treatment of prostatic carcinoma. 

In accordance with the present invention there is 
provided novel 7B-substituted-4-aza-5a-androstan-3-one compounds 
of the formula: 
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General Formula I 



10 wherein 

R is selected from hydrogen, methyl or ethyl; the dashed lines-a, b, e 
indicate double bonds which can be present, providing that if double 
bond b is present, men the 5a hydrogen, Ha, is not present, 
15 Z can be: 

1) oxo, 

2) a-hydrogen and a B-substituent selected from C1-C4 alkyl, 

C2-C4 alkenyl, -CH2COOH, hydroxy, carboxy, 
COOC!-C4 alkyl esters; OCONRiR 2 where and R 2 
20 are independently C^C^ alkyl, phenyl, benzyl, and 

where R 1 and R 2 together with the nitrogen can form a 

5-6 membercd saturated heterocyclic ring, optionally 
with one other heteroatom; OC1-C4 alkyl, OC3-C5 

cyclbalkyl, -OCOCH3, halo, halo C1-C2 alkyl, or 

25 trifluoromethyl, C3-C5 cycloalkyl; 

3) = CH-R 1 where R 1 is H, C|-C 4 alkyl; 

4) Spiro 



30 




where Rl is H, C1-C4 alkyl; and 



A can be: 
O 



-C-Q, where Q is: 

(1) NR2r3, where is independently hydrogen, methyl or 

ethyl; and R 2 is a hydrocarbon radical, selected from 
substituted or unsubstituted straight or branched chain 
alkyl, cycloalkyl, or aralkyl of from 1-12 carbons or 
monocyclic aryl optionally containing 1 or more lower 
alkyl substituents of from 1-2 carbon atoms and/or 1 or 
more halogen substituents, with the proviso that Z is not 
beta-methyl where R 2 is C r C 8 alkyl; 

(2) a hydrocarbon radical being; 

(a) a monovalent aliphatic radical selected from straight 

or branched chain alkyl, or cycloalkyl, of from 1- 
12 carbons, which can be substituted by one or 
more of Ci-C 2 alkyl or halo, excluding C1-C4 

alkyl when Z is beta-methyl; 

(b) an aralkyl radical selected from benzyl or 

phenethyl; 

(c) a polycyclic aromatic radical which can be 

substituted with one or more of; -OH, organosilyl 
protected -OH, -00^04 alkyl, C1-C4 alkyl, halo 

or nitro; 

(d) a monocyclic aromatic radical which can be 

substituted with one or more of; 

(i) -OH, -00^4 alkyl, C1-C4 alkyl, 

-(CH2) m OH, -(CH 2 ) n COOH, including 

organosilyl protected hydroxy, where m is 
1-4, n is 1-3, providing CJ-C4 alkyl is only 

present when one of the above oxygen- 
containing radicals is present; 

(ii) -SH, -SC1-C4 alkyl, -SOC r C 4 alkyl, 

-S0 2 C]-C 4 alkyl, -S0 2 N(C 1 -C4-alkyl) 2 , 
-S0 2 NH(C!-C4alkyl), -(CH 2 ) m SH, -S- 
(CH 2 ) n -0-COCH3, where m is 1-4 n is 1-3, 
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providing C[-C4 alkyl is only present when 

one of the above sulfur containing radicals 
is present; 

(iii) NCR^^r which can be protected, where is 

independently H or CJ-C4 alkyl, where the 

monoaryl ring can also be further 
substituted with C^C^ alkyl; and 

(iv) heterocyclic selected from 2-, 3-, or 4- 

X q pyridyU 2-pyrrolyI, 2-furyI or thiophenyi; 

and 

(HA), where: 

A is -XR^ or-CCHRbn-XR 4 ; 

nis 1-10; 
15 Xis -0-or-S(0)p-, 

wherein p is zero, 1 or 2; and 

can be the same or different when n is greater than 1 and is -H, 
aryl, or -Cj ^3 alkyl unsubstituted or substituted with C5- 

20 R is -H, methyl or ethyl; 

R 4 is 1) hydrogen or -Cj_20 alkyl, unsubstituted or substituted with 
one or more of: 

a) -oh; 

25 b) halo, 

c) -Cj.galkoxy, 

d) -Ci_6 alkenyl, 

e) -CONR 5 R 5 , wherein R 5 is independently 

i) -H, 

30 ii) -C[.g alkyl unsubstituted or substituted with 

one or more of R?, aryl or heterocyclic, 
defined below, the aryl being unsubstituted 
or substituted with one or more ofR 7 or 

R 9 , 
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iii) aryl unsubstituted or substituted with one or 

more of R 7 or R 9 , or 

iv) heterocyclic, defined below, unsubstituted or 

substituted with one or more of R 7 or R 9 , 
5 f) -COOR 6 , wherein R6 is 

0 -H, 

ii) -C^g aikyl unsubstituted or substituted with 

one or more of R 7 or aryl, the aryl being 
unsubstituted or substituted with one or 
10 more of R 7 or R 9 , or 

Hi) aryl, unsubstituted or substituted with one or 
more of R7 or R9 
g) -S(0) p -R^, wherein p is defined above, 
15 h) -N(R% 

i) aryl, unsubstituted or substituted with one or more of 

aryl, R 7 or R 9 , 
j) heterocyclic, unsubstituted or substituted with one or 

more of R 7 or R 9 

20 k) -C3.10 cycloalkyl, unsubstituted or substituted with 

one or more of R 7 or R 9 , or 

1) -CONR 8 -CO-NHR 8 , wherein R 8 is -H, -C^g alkyl, benzyl 

or cyclohexyl; or 

2) aryl, unsubstituted or substituted with one or more of aryl, 

25 R 7 or R 9 , or 

3) heterocycle or -€3. |q cycloalkyl, either of which is 

unsubstituted or substituted with one or more of R 7 or 

R9; 

30 R7isl)-OH, 

2) -Cj_3 alkoxy, 

3) -CN, 

4) -COOR 6 

5) -Ci_galkyl-COOR 6 

6) -NO2, or 
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7) -halo; and 

8) amino, mono C4-C4 alkylamino, di C1-C4 alkylamino; 

is 1} -Cj.g alkyl, unsubstituted or substituted with one or more 

of aryl or R 7 , 

2) -CO-A, -Cj.g alkyl-COA, -NHCO-A, or -S(0) p -A, 

wherein p is defined above and A is 

a) -H, 

b) -Cj_g alkyl, unsubstituted or substituted with one or 

more of 

i) -R 7 , or 

ii) aryl, unsubstituted or substituted with one or 

more ofR 7 or 

15 c) aryl, unsubstituted or substituted with one or more 

ofR 7 

3) -NHCO-heterocyclic, 

4) -N(R 10 ) 2 or -CON(R 10 ) 2 wherein R 10 is independently 

-H, heterocyclic, or -A, 
20 5) -NHCO-(CH 2 ) q -CO-Q, wherein q is 1-4, and Q is 

-N(R 10 ) 2 or-OR 10 ; 
(IHA), where: 

0 

25 A is (CHR^u-X-C-R 4 ; 

R * can be the same or different when n is greater man 1 and is -H, 
aryl, or -Chalky! unsubstituted or substituted with aryl; 

R is -H, methyl or ethyl; 
n is zero through 10; 
30 X is -O- or -S-; and 

R 4 is 1) hydrogen or -Ci,. 2 o alkyl, unsubstituted or substituted with 
one or more of: 

a) -OH, 

b) halo, 

c) -Ci_g"alkoxy, 
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d) alkenyl, 

e) -CONR 5 R 5 , wherein R^ is independently 

i) -H, 

ii) -Cj.g alkyl unsubstituted or substituted with 

one or more of R 7 , aryl or heterocycle, the 
aryl being unsubstituted or substituted with 
one or more of R 7 or R 9 , 

iii) aryl unsubstituted or substituted with one or 
— more ofR 7 orR 9 or 

iv) heterocyclic, unsubstituted or substituted with 
one or more of R 7 or R 9 , 

f) -COOR 6 , wherein R^ is 

i) -H, 

ii) -C|_g alkyl unsubstituted or substituted with 
one or more of R 7 or aryl, the aryl being 
unsubstituted or substituted with one or 
more of R 7 or R^, or 

iii) aryl, unsubstituted or substituted with one or 
more of R 7 or R 9 , 

g) -S(0)p-R5, wherein p is zero, 1 or 2; 

h) -N(R% 

i) aryl, unsubstituted or substituted with one or more of 

aryl, R 7 or R 9 

25 j) heterocycle, unsubstituted or substituted with one or 

more of R 7 or R 9 , 
k) -C3_j0 cycloalkyl, such as cyclohexyl, norbomyl, or 

adamantyl, unsubstimted or substituted with one 
or more of R 7 or R 9 , or 
30 1) -CONR 8 -CO-NHR 8 , wherein R 8 is -H, -C i _g alkyl, benzyl 

or cyclohexyl, 

2) aryl, unsubstituted or substituted with one or more of aryl, 
R 7 or R 9 , - 



20 
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3) heterocycle or -C3_jq cycloalkyl, either of which is 

unsubstituted or substituted with one or more ofR 7 or 
R 9 , 

4) -NR 5 R 5 ,or 

5) -OR 5 ; 

R 7 isl)-OH, 

2) -C1.3 alkoxy, 

3) -CN, 

4) -COOR 6 

5) -C I .galkyl-CODR 6 

6) -NO2, or 

7) halo; and 

8) amino, mono C4-C4 alkylamino, di C1-C4 alkylamino; 



R9 is 1) -Cj.g alkyl, unsubstituted or substituted with one or more 

of aryl or R 7 , 

2) -CO-A, -C!_ 8 alkyl-CO-A, -NHCO-A, or -S(0) p -A, 

20 wherein p is defined above and A is 

a) -H, 

b) -Cj.g alkyl, unsubstituted or substituted with one or 

more of 
i)-R 7 ,or 

25 ii) aryl, unsubstituted or substituted with one or 

more of R 7 , or 

c) aryl, unsubstituted or substituted with one or more 

ofR 7 

3) -NHCO-heterocycle, 

30 4) -N(R I0 ) 2 or -CON(R 10 ) 2 wherein R 1 ^ is independently, 

heterocycle or -A, 
5) -NHCO-(CH 2 )q-CO-Q, wherein q is 1-4, and Q is 

-N(R 10 )2or-OR 10 ; 
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with the provisos that when Z is beta-methyl, the following are 
excluded: 

when n is 1-12, is -H at each occurrence, X is -0-, and is 
-Cj.galkyl, r4 is not substituted with an unsubstituted 
phenyl ring; 

when n is 1-12, R 1 is -H at each occurrence, and X is -0-, R^ is not 
unsubstituted C5_i0cycloalkyl, unsubstituted phenyl, 
amino, -Cj.galkyl substituted amino, or -Cj.galkoxy; and 

when n is zero, R^ is not -CH3; and 

(IV A), where A is: 

r 

(a) Fty N -W-R» 



i2 



20 r2 R 3 except when 2 is beta methyl Fr 

(b) equals H, the 5aH is present, W equals 

I C(0) , and R 3 cannot be C 1 m1 2 alkyl, 



25 

(c) 

30 r2 is: 



R^(CH) X N-W-R 3 ; wherein 



H, methyl or ethyl; 

R 3 is: 

H, 

mono C[-C4 alkylaminoaryl, 
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di C1-C4 alkylaminoaryl, 

c l-20 alk y^ 

c 6" c 14 aiyl, 

heteroaryl, as defined below, 
c 6" c 14 arylCj^oalkyl, 
heteroaiy lCj _2oalkyl, 

C^oalkyltfaioC^oa&y 1 . 
Ci_2oalkyIsuIfinylC|.2oaIkyl, 
C j _2oalkyIsulf onylC^ _2oalkyI, 
C j _2oa3kyloxycarbonylC j _2oaikyl, 
carboxylC 1 ^O^y 1 ' 

Cl-20 altylcarbonylCj^O^y 1 ' 
C3_ 2 ()Cycloalkyl, 

C 3 . 2 ocydoalkyIC 1 .2oalkyI» 

C6-C 1 4 arylC i_2oalkyloxycarbonyIC j -2()alkyl, 

heteroarylC j _2oalkyloxycarbonylC \ _2oalky 1, 

haloCi^oalkyl, 

hydroxylCj _2oalkyl, 

thiosulf atoC 1 _2Qalkyl, 

C6-Ci4 arylCi^oalkyloxyCi^oalkyl, 

Cj . 2 oalkyloxyC i .2oalky], 

arylcarbonylarylCi _2oalkyl, 

diaryICi_2QalkyU 

triarylCj^oalkyl, 

C 2 _2(>alkenyl, 

c 2-20 aikenylC^oa&yl, 
heteroarylC2_20 aIlcen y^ 
. arylC 2 _20 a lkenyl, 

C2_2oalkynylC 1 .2oalkyI, 

arylC2_2oalkynylC^2QalkyU or 
heteroary lC2-20 a lkynylC 1 _2oalky 1; 

H, 
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C6-Cj4 aryl or 
heteroaryl; 

R.5 can be the same or different when X is greater than 1 and is: 
H,or 

Ci_2o*lkyl; 



10 



15 



Wis: 
O 

- C or 

O 
-S-, 

O 



x is an integer from 1-25; 



20 



(VA), where: 
A is: 



R e 



(a) 



R 2 Y 
I II 



25 



R* N-C-X— R 3 

T 



30 



(b) N 



v R 6 

« ' 3 
R2 /C-X-R 3 
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except when Z is beta methyl, R 2 equals H, Y equals O, X equals N 
and the 5<xH is present, R 6 and R 3 can not be independently selected 
from H, Cj_g alkyl, C3.5 cycloalkyl, phenyl and R^ and R 3 cannot 

5 be taken together with the adjacent N to form a 5-6 membered ring 
comprising up to one other heteroatom selected from O or N, or 

R 6 

R 5 R 2 Y 
I 1 II 

10 ~ {c) R 4 \^ CH )x— N-C7X-R 3 .wherein 

R 2 is: 

H,or 

15 C!.20 alkyl; 

R 3 is: 

H, 

amino, 

2 0 mono C 1 -C4 alky lamino, 

di C1-C4 alkylarmno, 
mono C1-C4 alkylaminoaryl, 
di C1-C4 alkylaminoaryl, 

25 aryl, 
heteroaryl, 

C6.C14 arylCo, 2 O alk y l > 
C3_2Q cycloalkyl, 
C3.20 cycloalkylCi_2(jalkyl, 

30 heteroarylCi_20 a ^y'» 

C2-20 alkenylCi^oalkyl, . 
haloCi_2oalkyl, 

c 1 .2o a ^i o ^ car bp n yi» 

C 1 _2oalkyl, 

Cl-20 alkyIoxyCi.2oalkyl, 
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carboxyCj _2()alkyl, 

Cg-C 1 4arylcarbonylarylC j _2oalkyl , 

Cj_20 alkylcarbonylCi_2()alkyl, 

C^-C j 4arylC j _2oalky loxycarbony IC j .2oalky 1 > 

heteroarylCi _2oalkyloxycarbonylCi _2oalkyl, 

hydroxylC j _2oalkyl, 

halohydroxylC J _2Qalkyl, 

ary l c l -20aIkyloxyC { _2oalkyl, 

heteroarylC j ^O^yloxyC 1 -20 aUc y ^ 

diarylCi.2oalkyl, 

triarylCi_2oalkyl, 

C 2 _20 alkenyl, 

C 2 _20 alkenylCi^oalkyl, 

^2-20 alkynylCj^oalkyl, 

arylC 2 .2oalkynylC 1 _2oalkyl, 

heteroarylC2_20 a ^y n y^ 1 -20 a ^ c y^ 
C j _20 alkylthioC j _2Qalkyl, 

Cj.20 alkylsulfonylCi_2oaJkyl, or 
Cj_20 alkylsulfinyl Cj_2QalkyI; 



R 4 is: 



H, 

Ci.20alkyl» 

heteroaryl, or 
C6-C14 aryl; 

can be the same or different when X is greater than 1 and is: 
H, 

C1-20 ^y 1 ' 

heteroaryl, or 
C 6 -C 14 aryl; 

R6 is present when X equals N and is independently 
H, 
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or C1-C20 a ^y^ ^ ean ^ e tok^ 11 together with R.3 and the N 
to which they are attached to form a heteroaryl ring 
system; as defined below, and 



(VIA), where: 
A is (a) 



O 

u 

I 



D is R 1 or OR 1 , 
where R 1 is: Ci-CiQalkyl, 
C3-C1 2Cy cloalkyl, 
15 Cg-Cjoaryl, or 

C7-C1 jaralkyl with the proviso that when D is R 1 and Z is beta- 
methyl, the value of Cj-Cjq alkyl is excluded; and 



O 

(b) -C-OCi-Cj2 alkyl, providing Z is not methyl; 
(VIIA), where A is of the formula: 



Alk R 2 

f . 



e 



wherein: 

Alk is CT-C4 straight or branched chain alkyl or alkenyl; dashed 
lines e and f each can independently represent a double bond when 
present, with the proviso that double bonds formed by e and f are 
not both present concurrently; and 

R^ is (a) Cg-CiQ aryl, or 5-6 membered heteroaryl radical which 
can contain 1-4 nitrogen atoms, one oxygen or sulfur atoms or 
combinations thereof with U2 nitrogen atoms; 
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(b) CORj, where Rj is Cg-C^Q aryl, substituted C^-Cjq aryl, 

and heteroaryl; 

(c) CONHR2, where R2 is substituted phenyl, heteroaryl, 

substituted heteroaryl, or C7 to C|2 cycloalkyl; 

(d) CO2R3, where R3 is Cj-Cjg linear or branched alkyl, C^- 

CjQ aryl, substituted C^-Cjq aryl, or C7-C12 
cycloalkyl; providing that in (b), (c) or (d), Alk is only 
alkenyl; 

(VIIIA), where A is of the structure: 

R 20 ^ „(CH 2 )„-R 4 



15 

where: 

R 20 is H, methyl; 
n is 0-10 
20 R4 is selected from: 

(a) -COR*, where is phenyl or substituted phenyl; 

(b) -CONHR 2 , where R 2 is substituted phenyl, 

heteroaryl, substituted heteroaryl; 

(c) -COOR 3 , where R 3 is phenyl, substituted phenyl, 
25 heteroaryl, substituted heteroaryl; wherein said 

heteroaryl radical is a 5-6 membered ring which 
can contain 1-4 nitrogen atoms, one oxygen or 
sulfur atom, or combinations thereof with 1-2 
nitrogen atoms, and wherein phenyl and 
30 heteroaryl can be substituted; wherein the above 

aryl or heteroaryl radicals can also be fused with 
a benzo or another heteroraryl ring and can 
further be substituted with one or more 
substitutents; and stereoisomers and 
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pharmaceutically acceptable salts and esters 
thereof. 

Also disclosed are processes for their preparation, 
pharmaceutical formulations comprising the novel compounds as 
active ingredients and methods of inhibiting prostatic and scalp 5a- 
reductases in diseases which occur under hyperandrogenic 
conditions, e.g. benign prostatic hyperplasia, with the novel 
compounds and their pharmaceutical formulations. 

DRTATT F.n D ESCRIPTION OF THE INVENTION AND 
PREFERRED EMBODIMENTS 

The description of the novel 7-substituted compounds 
disclosed and encompassed by this invention is conveniently discussed 
in terms of the 17-A substituent categories IA-VTHA. It is to be 
noted that there may be some duplication of symbols of radicals 
which have slightly different meanings, e.g., where A is IA, the R 3 
radical represents H, methyl or ethyl; however, where A is IV A, R 3 
represents a long list of possible radicals. However, within a given 
17-A substituent category, the nomenclature is consistent. 
Therefore, the discussion of .the synthesis, properties and description 
of the compounds herein must first refer to the specific 17-A 
structure IA-VHIA being discussed. 

The following is a detailed description of the 7-posidon 
radical Z as used herein. 

By the term "C1-C4 alkyl" as used herein, is meant to 

include: e.g. methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, 
isobutyl and t-butyl. 

By the term "C2-C4 aDcenyi" as used herein is meant to 

include; vinyl, allyl, 1-propen-i-yl, l-propen-2-yl, 1-buten-I-yl, I- 
buten-2-yI, and the like. 

By the term "C3-C5 cycloalkyl" as used herein is meant 

to include: cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl. 
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By the term "halo" as used herein is meant to include: 

fluoro, chloro, bromo, iodo. 

By the term "OC1-C4 alky!" as used herein is meant to 

include: methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, 

isobutoxy, sec-butoxy, t-butoxy. 

By the term "OC3-C5 cycloalkyl" as used herein is 

meant to include: cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, 

cyclohexyloxy. 

Representative examples of Z are where a-substituent 

(dashed lines) is hydrogen and the beta substituent (wedge) is e.g. 

methyl, ethyl, propyl, allyl, carboxymethyl, hydroxy, methoxy, 

ethoxy, cyclopropyloxy, cyclopentyloxy, acetoxy, fluoro, chloro, 

bromo, trifluoromethyl, trichloromethyl, fluoromethyl, 
chloromethyl, carboxy, N N-dimethylcarbamoyl, hydroxymethyl, 

methoxymethyl, and the like. 

Representative examples where Z is an alkenyl 
substituent, =CH-R r , includes, e.g. =CH 2 , =CH-CH 3 , ==CH-CH 2 CH 3 , 

and the like. 

Representative examples where R^ , R^ and the N can 
form a heterocyclic ring include: N-morpholinyl, N-(4- 
methyl)piperazinyl, N-piperidinyl, and the like. 

Representative examples where Z is the spiro 

substituent: 



25 




30 
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stereoisomers thereof and the like. 

Unless otherwise indicated the 17-position substituent is 
assumed to be in the beta configuration. 

Representative compounds included in the invention 
wherein all of the 7- and 17-substituents are in the beta configuration 
are:. 

4,76-Dimethyl-4-aza-Androst-5-en-3-one-I7B-ol, t- 
butyldimethylsilyl ether, 

4JB-Dimethyl-4-aza-Androst-5-en-3-one-i7B-ol, 

4,7B-DimethyI-4-aza-androstan-3-one-17B-ol, 

17B-pivaloyloxy-4,7B-Dimethyl-4-Aza-Androstan-3-one, 

176-(t-ButylanimocarbonyloxyMJ6^imethyl-5a-4-Aza- 
Androstan-3-one, . 

20 

176-Methoxycarbonyl-4-methyI-4-aza-androst-5-en-3,7-dione, 

176-t-ButyIcarbonylamino-4,76-dimethyl-4-aza-5a- 
androstarie-3-one, 

25 

176-Ainino-4,7iJ-dimemyl-4-aza-5a-androstan-3-one, 

1 7B-(1 -Adamantyloxy)caibonylamino-4,7B-dimethyl-4-a2a- 
5a-androstane-3-one, 



17B-Benzoylanimo-47B-dimethyl-4-aza-5d-androstane-3-one, 
17-Oxmiino-4,7B-DimethyI-4-aza-5a-androstan-3-one, 



WO 93/23420 



PCI7US93/04643 



-21 - 

7B-Acetoxy-17B-carbomethoxy-4-methyl-4-a2a-5a-androstan- 
3-one, 

1 7B-( 1 -adamanty l)carbonylamino-4,71J-dimethy]-4-aza-5a- 
androstane-3-one, 

4,7B-dimethyl-4-aza-5a-androstan-3, 1 7-dione, 

17B(N,N-diisopropyl)carboxamido-4-methyl-4-aza-5a- 
androstan-3,7-dione 

I7B-Benzylcarbonylamino-4,76-dimethyl-4-aza-5a-androstan- 
3-one. 

The first group of preferred compounds of this 
invention can be made by procedures outlined in the following 
Flowsheets: 



20 
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GENERAL FLOWSHEET 1 (CONT'D) 
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7-Beta AlkvI-17-A Series 

The compounds of the instant invention comprising Z as 
a 7(3 alkyl group, e.g. methyl, ethyl, isopropyl, where A is defined 
above, can be prepared by the procedure outlined in The General 
Flowsheet, 

As seen in the Flowsheet, the 3-acetoxy-androst-5-en- 
17-A I is oxidized to the corresponding 5-en-7-one II by treatment 
with hydrogen t-buiyl peroxide and chromium hexacarbonyl in e.g. 
acetonitrile, at reflux. The C1-C4 alkyl group, designated Alk, e.g. 

methyl, can be introduced at this point by a Grignard reaction using 
e.g., alkyl magnesium chloride in e.g., anhydrous THF at 0-I0°C to 
produce the 7-alkyl-7-hydroxy adduct ffl. This is then oxidized with 
e.g. aluminum isopropoxide and cyclohexanone (Oppenauer 
oxidation conditions) in refluxing toluene solvent to produce the 7- 
alkyl-4,6-dien-3-one IV. This in turn is reduced via a e.g., metal- 
ammonia reduction, using e.g., lithium, liquid ammonia, THF and 
toluene at -7&°C to selectively yield the 7-beta-alkyl-5-en-3-one V. 
In the next step the delta-5 double bond is isomerized to the 4-ene by 
use of DBU (l,8-diazabicyclo[5A0]undec-7-ene) in, e.g. refluxing 
tetrahydrofiiran (THF) to produce the 7-alkyl 4-en-3-one, YL The 
A Ring is next cleaved by treatment with e.g. potassium 
permanganate, sodium periodate in t-butyl alcohol at 80°C to 
produce the corresponding seco-acid VII . Treatment of the seco- 
acid with an appropriate amine e.g., methylamine hydrochloride and 
sodium acetate in ethylene glycol at 180°C, yields e.g., the 4-methyl- 
4-aza-androst-5-en-3-one Vm. This in turn is selectively reduced 
with e.g., Pt02> to remove the 5- double bond to produce the Sot- 
hydrogen compound IX- The seco-acid YH can be similarly treated 
with ammonia to produce the corresponding N-H compound, X, 
which can then be analogously treated with PtC>2 to produce the 

corresponding 5a-4N-H compound XI . 

Throughout this series of reactions, the 17-A group 
should be inert to the individual reaction conditions and can be 
practiced with all of the herein disclosed 17-A side chains. There is 



WO 93/23420 



PCT/US93/04643 



-27- 

now presented a sub-series of flowsheets denoted letter A through 
letter I. 
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FLOWSHEET A (CONT'D) 
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7-Beta Altai- 17-Oxv-Androstanes 

The compounds of the instant invention where A is 
hydroxy or derivatived hydroxy and Z is an 70 alkyl group, e.g. 
methyl, ethyl, propyl, isopropyl, allyl, can be prepared by the 
procedure outlined in Flowsheets A and B. 

As seen in Flowsheet A, the 3-acetoxy-androst-5-en-17- 
one 1 is reacted with sodium borohydride in a suitable solvent, e.g. 
ethanol, at -10°C to stereospecifically reduce the 17-ketone to the 
17p-ol 2. The 17-hydroxy group is protected with the TBS group 
(t-butyldimethyl-silyl) by reacting TBS chloride with 2 in a suitable 
solvent, e.g. DMF in the presence of the proton acceptor, e.g. 
imidazole, at room temperature, to form 3. 

Following the hydroxy protection, this compound is 
oxidized in the seven position to the corresponding 5-en-7-one 4 by 
treatment of 3 with hydrogen t-butyl peroxide and chromium 
hexacarbonyl in e.g. acetonitrile, at reflux. The alky I group, e.g. 
methyl, can be introduced at this point by a Grignard reaction using 
e.g., methyl magnesium chloride in anhydrous THF at 0-1 0°C to 
produce the 7-methyl-7-hydroxy adduct 5. This Grignard product is 
then oxidized with aluminum isopropoxide and cyclohexanone 
(Oppenauer oxidation conditions) in refluxing toluene solvent to 
produce the 7-methyI-4,6-dien-3-one 6. This in turn is reduced via a 
metal-ammonia reduction using lithium in liquid ammonia, THF and 
toluene at -78°C to selectively yield the 7-beta-methyI-5-en-3-one 2- 
In the next step the 5-double bond is isomerized to the 4-ene by use 
of DBU (1 ,8-diazabicyclo[5.4.0]undec-7-ene) in refluxing 
tetrahydrofuran (THF) to produce the 4-en-3-one, 8. The A Ring is 
next cleaved by treatment with potassium permanganate, sodium 
periodate in t-butyl alcohol at 80 6 C to produce the corresponding 
seco-acid £. Treatment of the seco-acid £ with an appropriate amine 
e.g., methylamine hydrochloride and sodium acetate in ethylene 
glycol at 180°C, yields the 4-aza-androst-5-en-3-one 10. The TBS 
protecting group is then removed e.g., by aqueous HF in acetonitrile 
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at 0°C, to yield the I7-J5 alcohol 1L This in turn is selectively 
reduced to remove the 5-double bond to produce the 5a-hydrogen 
compound 12. At this point, the 17p hydroxy group can be 
derivatized with a variety of reagents. For example, it can be 
esterified with an acid moiety, e.g. t-butyl acid chloride in a solvent, 
e.g., pyridine, to produce the t-pentanoic acid ester 13. 

Further, 12 can be reacted with an isocyanate, e.g. t- 
butyl-isocyanate in a solvent and in the presence of DBU to yield the 
ure thane ester J4. 

Similarily, other acylating agents obvious to one skilled 
in the art can be used to derivatize the 17-beta-ol grouping. 

Carrying out the above series of reactions but using, e.g. 
ethyl magnesium chloride as the Grignard reagent, leads to the 
corresponding 7-beta ethyl analogs. 
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7-Carboxvmethvl-17-OTBS Series 

The 7-carboxy substituent is formed through the 
corresponding 7-allyl group. As seen in Flowsheet C, acetate 4 is 
reacted with allyl Grignard reagent to form the adduct 1J> which is 
oxidized to the dienone 1£ by Oppenaiier oxidation conditions. 
Metal-ammonia reduction affords the 5-ene analog 17, followed by 
DBU-catalyzed double bond isomerization to j8. This in turn is 
oxidized in a key step with potassium permanganate, sodium 
periodate in t-butanol to form the 7-carboxymethyl seco-acid 1°> 
Treatment with amines, e.g. ammonium salts, forms the 4-aza 
derivative, 20 which is then reduced to the 5-alpha 21- Use of 
methylamine in place of ammonia yields the corresponding 4-methyl 
analogs of 2Q and 2i. 
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7-Propvl-17-OTBS Series 

The 7 -propyl analogs are made as illustrated in 
Flowsheet D starting with the 7-allyl-4-en-3-one Jj£, which is 
reduced by Wilkinson's catalyst to the propyl derivative 22, oxidized 
to the seco-acid 23, then condensed with amines, e.g. methylamine, 
to form the 4-methyl analog 24 and then reduced to the 5-alpha 25. 
Corresponding treatment with ammonia is shown in Flowsheet E 
shows the corresponding unsubstituted 4-aza 26 and 5-aIpha 27 
analogs. 

FLOWSHEET F 
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7-Beta Acetoxv 17-carboxvester Series 

The 7-beta acetoxy series is prepared as illustrated in 
Flowsheets F and G by the oxidation of starting ester 28 to the 5-en- 
7-one 29 by the chromiumhexacarbonyl/t-butylhydroperoxide/- 
acetonitrile procedure described above. Platinum catalyzed 
hydrogenation of 29 yields two products, the fully reduced 7-H 
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compound 31, and 7-beta hydroxy compound 32. Acylation of 32 
with acetic anhydride yields the 7-beta acetoxy compound 33. 



FLOWSHEET H 




7-Keto-17-Carboxamide Series 

The compound 24. is known in the art. This in can be 
30 oxidized with the chromium carbonyl reagent to yield the 5-en-7-one 
35. The 5-double bond is catalytically reduced to yield the 7-one 3JL. 
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Fl OWfiHFFT I (CONT'D) 



O 




7-Beta Methyl- 1 7- Aza Series 

This series can be prepared as illustrated in Flowsheet I 
starting with the 7-beta methyl4-N-methyl-17-ol 12. This is 
oxidized to the 17-keto compound 32, by the use of 
tetrapropylammonium perruthenate (TPAP) and N- 
methylmorphiline-N-oxide (NMO) at room temperature. This is 
reacted in turn with hydroxylamine in ethanol, pyridine at 100°C to 
form the oxime 2£, which is catalytically hydrogenated with 
platinum oxide in ethanol/acetic acid at room temperature to form 
the 17-amino 39. 

The amine 39 can be reacted with a variety of acylating 
agents. Reaction with pivaloyl chloride in methylene chloride, 
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pyridine, 4-dimethylamino pyridine (DMAP), yields AO, the "reverse 
finasteride"; reaction with I-adamantane carbonyl chloride yields the . 
1-ADM 41; and reaction with benzyl chloride yields the benzoyl 
derivative 42. 

Reaction of the amine 39 with different chloroformates 
yields the corresponding urethanes. Reaction of 39 with 1-adamantyl 
fluoroformate in DMAP, pyridine and methylene chloride yields the 
urethane 43; reaction with e.g. benzyl chloroformate 
correspondingly yields 44. 

Other acylating agents and chloroformates known in the 
art can be used to produce the corresponding acyl and urethane 
compounds. 

The above 7-substituents can be introduced into all of 
the compounds defined for the 17- A group herein by appropriate 
analogous procedures. 

Accordingly, the present invention is particularly 
concerned with providing a method of treating the hyperandrogenic 
conditions of androgenic alopecia, acne vulgaris, seborrhea, and 
female hirsutism, benign prostatic hyperplasia, prostatitis, the. 
prevention and/or treatment of prostatic carcinoma, by oral, topical, 
or parenteral administration, of the novel compounds of the present 
invention. 

The following examples are illustrative of 
representative preferred embodiments of this invention and should 
not be construed to be limits on the scope or spirit of the instant 
invention. 

EXAMPLES FOR THE CASE WHEN SURSTTTUENT "A" OF 
GENERAL FORMULA 'T IS AS DEFINED IN GR OUP "WAV 

EX AM PLE l 

Synthesis of 3-Acetoxv-Androst-5-en-17-ol (2) 
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To a solution of 100 mg. (0.303 mmol) of 3-acetoxy- 

androst-5-en-17-one, I, in 3 ml EtOH at -10°C, was added 22.9 mg 

(0.606 mmol) of sodium borohydride with stirring. After the 

reaction mixture was stirred for one and 1/2 hours, the mixture was 

diluted with 10 ml water, the ethanol solvent removed under 

vacuum, and the residue extracted with ethyl acetate. The organic 
layer was washed with aqueous Na2CC>3, brine, dried over sodium 

sulfate and concentrated to leave a residue of crude title compound 2. 
Proton NMR confirmed the assigned structure. 

EXAMPLE 2 

Synthesis of 3-Acetoxy-Androst-5-en-17-ol, 17-t-butyl-dimethyl- 

sil yl ether (3) 

To a solution of the androstan-17-ol, 2. from Example 
1, being 4.5 g (13.55 mmol) in 50 ml. dimethylformamide at 23°C 
was added 2.76 g (40-65 mmol) imidazole followed by 3.063 g 
(20.32 mmol) of t-butyldimethylsilyl chloride. The reaction mixture 
was stirred and a solid began to precipitate. Twenty additional ml of 
DMF were added was and the mixture further stirred overnight. 
The mixture was poured into 1 liter water, the solid filtered and 
washed with water. The solid was dissolved in ethylacetate, the 
organic layer washed with brine and dried over sodium sulfate, 
concentrated to yield the silyl protected 17-ol title compound 3_. The 
proton NMR confirmed the assigned structure. 



EXAMPLE 3 

Synthesis of 3-Acetoxy-Androst-5-ene-7-one-17p-ol, 17-t- 

butvldimeth vlsilvl ether (4) 

To a solution of the TBMS protected 17-ol 3 from 
Example 2, being 5.6 g (12.55 mmol) in 100 ml acetonitrile at 23 °C 
was added 90% t-butyl hydrogen peroxide, 3.958g (43.92 mol), and 
138 mg chromium hexacarbonyl. After refluxing the mixture under 
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nitrogen for 24 hours, the reaction mixture was poured into one liter 
water, solid was filtered, the residue washed with 500 ml water and 
the residue dissolved in 350 ml methylene chloride. The organic 
layer was washed with brine, dried over sodium sulfate and 
concentrated to yield crude material. Thin layer chromatography 
(3: 1 hexane/ethyl acetate on silica gel) showed the presence of 
starting material. The solid was purified by column chromatography 
over silica gel by elution with 7% ethyl acetate/hexane to yield the 
title compound 4, Proton NMR confirmed the assigned structure. 

EXAMPLE 4 



Synthesis of 3,7-Dihydroxy-7rmethyl-Androst-5-en-17B-ol, 17- 

TBMS ether (5\ . 

To a solution of the product 4 from Example 3, being 
440 mg. (0.956 nunol) in dry tetrahydrofuran at 0°C was added 
dropwise methyl magnesium chloride over 5-10 minutes. The 
reaction mixture was then allowed to stir at room temperature for 24 
hours, then poured into saturated aqueous ammonium chloride. The 
THF solvent was removed under vacuum and the aqueous phase 
extracted with ethyl acetate. The organic layer was washed with 
brine, dried, concentrated to yield crude product. Proton NMR 
confirmed the assigned structure of the title compound 5 which was 
used in the next step without further purification. 

EXAMPLE 5 . 

Synmesis of 7-methyI-Androst-4,6-dien-3-one-176-ol, 17-t- 

butvldimethv lsilvl ether (6) • ' 

The above Grignard product 5_, 3.5g. (7.142 mmol) was 
dissolved in 50 ml toluene/50 ml. cyclohexanone and 20 ml of 
solvent distilled off under vacuum; To this was added 4.54 g. 
aluminum isopropoxide and the reaction mixture refluxed overnight 
for 15 hours. The mixture was cooled, diluted with ethyl acetate, 
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washed with sodium potassium tartarate, brine, and the organic layer 
was concentrated under vacuum and the residue steam distilled. The 
residue was extracted with ethyl acetate, washed with brine, dried 
and purified by column chromatography on silica gel, eluting with 
5% EtOAc/hexane to yield the title compound 6. 

E XAMPLE 6 

Synthesis of 7p-Methyl-Androst-5-en-3-one-17B-ol, t- 

Butyldimethylsiiyl ether, (7) ; 

To a solution of 370 mg of 6, from Example 5, in 5.5 
mi ammonia, 1 ml THF, 1 ml. toluene, was added 50 mg. of metallic 
lithium in small pieces. After stirring the blue solution for 2 hours, 
a solution of 1,2-dibromethane in 2 ml THF was added. After 
stirring the solution at -78°C for 10 minutes, 250 mg of ammonium 
chloride was added and the mixture stirred for 10 minutes. The 
excess ammonia was removed by evaporation under a nitrogen 
steam. The reaction mixture was diluted with brine, extracted with 
ethyl acetate. The organic layer was washed with brine, dried and 
concentrated to yield crude material 7 which was used as such in 
Example 7. 

EXAMPLE 7 

Synthesis of 78-Methyl-Androst-4-en-3-on-17B-ol, t- 

Butyldimethylsilyl ether, (8Y 

To a solution of 7, from Example 6, being 432 mg in 4 

ml THF was added 150 microliters DBU (l,8-diaza-bicyclo[5.4,0] 

undec-7-ene under nitrogen with stirring. The mixture was refluxed 
for 1.5 hours, then cooled, diluted with NH4CI solution. The solvent 

THF was removed under vacuum and the residue extracted with 
ethyl acetate. The organic layer was washed with brine, dried and 
concentrated under reduced pressure to yield crude material. The 
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titled product f£ was purified by chromatography on silica gel using 
10% EtOAc/hexane as eluant 

EXAMPLE 8 

Synthesis of 17B-(t-butyldimethylsilyIoxy)-7B-methyl-5-oxo-A-nor- 

3.5 -secoandroxtan-3-nic acid. (91 . 

To a solution of 884 mg of & in 15 ml. t-butyl alcohol at 
80°C was added 248 mg sodium carbonate in 1.5 ml water followed 
by a dropwise addition over 15-20 minutes of a mixture of 2.273 g 
sodium periodate with 16.8 mg potassium permanganate in 8 ml. 
water. The reaction mixture was heated at 80°C for 2 hours, cooled, 
filtered, the residue washed with water, and then the extract L- 
concentrated under vaccum. The extract was acidified with aqueous 
HQ, extracted with ethyl acetate and the organic layer washed with 
aqueous NaHSC>3, brine, dried and concentrated to yield crude <?. 

The proton NMR confirmed the assigned structure. 

Following are descriptions and methods of synthesis of 
the other various 17-A radical compounds of structures IA-VEQA, in 
this invention which can be used as starting materials to which the 
methods described herein can be applied to introduce the 16- 
substituent to yield the corresponding 16-substituted 17-A and 7,16- 
disubstituted 17-A derivatives. 

EXAMPLES FOR THE CASE WHEN SimSTTiTJENT "A" OF 
GENERAL FORMULA T TS AS DEFINED IN GROUP "If AVI V 



30 



A preferred embodiment of the compound of general 
formula I is where A is structure IA (I) is represented by the 
general structural formula U: 
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C-NHR 2 



5 
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wherein 

R 1 is hydrogen, methyl or ethyl, and 

is branched chain alky] cycloalkyl, aralkyl of from 4-12 carbons, 
phenyl, optionally substituted by methyl, chloro or fluoro, 
substituted or unsubstituted 1-, 2-adamantyl, 1-, 2- 
adamantylmethyl, 1-, 2- or 7-norbornanyl, 1-, 2- or 7- 
norbornanymethyl. 

Representative compounds to which the 16-substituent 
may be introduced include the following: 

1 7B-(N-tert-amy Icarbamoy l-4-aza-5a-androst- 1 -en-3-one, 
1 7B-(N-tert-hexylcarbamoyl)-4-aza-5a-androst- 1 -en-3-one. 
1 7B-(N-tert-buty lcarbamoyl)-4-aza-4-methyl-5a-androst- 1 -en- 

3-one, 

1 78-(N-isobutyicarbamoy l)-4-aza-5a-androst- 1 -en-3-one, 
17B-(N-tert-octylcarbamoyl)-4-aza-5a-androst- 1 -en-3-one, 
1 7B«(N-octylcarbamoyl)-4-aza-5a-androst- 1 -en-3-one, 
1 7B-(N-t-butylcarbamoy l)-4-aza-5a-androst- 1 -en-3-one, 
1 7B-(N-neopentylcarbamoyl)-4-aza-5a-androst- 1 -en-3-one, 
17B-(N-2-adamanty Icarbamoy l)-4-aza-5ct-androst- 1 -en-3-one, 
1 7B-(N- 1 -adamantylcarbamoyl)-4-aza-5a-androst- 1 -en-3-one, 
17B-(N-2-norbornylcarbamoyl)-4-aza-5a-androst- 1 -en-3-one, 
17B-(N- 1 -norbornylcarbamoy l)-4-aza-5a-androst- 1 -en-3-one, 
1 7B-(N-phenylcarbamoyl)-4-aza-4-methyl-5a-androst- 1 -en-3- 
one, 
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1 7B-(N-benzy]carbamoyI)-4-aza-4-^ 
one* 

I7B-(N-tert-amylcarba^ 1 -en- 

3-one, 

176-(N~tert-hexyIcarbamoyl)-4-aza-4-methyl-5a-androst- 1 - 

en-3-one, 
17B-(N-tert-butylcarbamoyl)-4-^^^ 

3-one, 

176-(N4sobutylc^bamoyl)-4-aza-4-methyl-5a-androst-l-en- 
3-one, 

l7B-(N-tert-octylcaiframoy^ 
3-one, 

1 7B-(N- 1,1,3 ,3-tetramethylbutylcarbamoy l)-4-aza-5 a-androst- 
l-en-3-one, 

I76-(N-octyIcarbamoyI)-4-aza-4-methyI-5a-androst-l-en-3- 
. one, 

178-(N-l,l-diethylbutylcarbamoyl)-4-aza-4-methyl-5a- 

androst-l-en-3-one, 
I7B-(N-neopentyIcaibamo 

3-one, 

17fi(N-l-adamantyIcarbamoyl)-4-aza-5a-androstan-3-one; 
17B(N-I-adamantylcarbamoyl)-4-methyI-4-aza-5a-androst-l- 
en-3-one; 

1 7B(N- 1 -adamantylcarbamoyl)-4-methyl-4-aza-5a-androstan- 
3-one; 

1 7B-(N - 1 -adamantylmethylcaibamoy l)-4-aza-5a-androst- 1 -en- 

3-one; ' 
17B-(N-2*adamantylcarbamoyl)-4-aza-5d-androstan-3-one; 
17B-(N-methyl-N-2-adamantylcait>amoyl)-4-methyl-^ 

androstan-3-one; 
1 7B-(N-2-adaniantylcaibamoy l)-4-methyl-4-aza-5oc~ 

androstane-3-one; 
17B-(N-2-adamantyIcarbamoyI)-4-methyl-4-aza- 5a-androst- 

l-en-3-one; 
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17B-(N-methyl-N-2-adamantyl)cmbamoyl-4-methyl-4-aza- 

androst- 1 -en-3-one; 
17B-(N-(3-methyl)-l-adamantyl-carbamoyl)-4-aza-4-methyU 

5a-androst-an-3-one; 
17ii-(N-exo2-norbornanylcarbamoyl)-4-aza-4-methyt-5a- 

androst-l-en-3-one; 
1713-(N-exo-2-norbomanyIcarbamoyl)-4-aza-5a-androst- 1 -en- 

3-one; 1 7B-(N-2-adamantylcarbamoyl)-4-aza-5a- 

androst-en-3-one; 
17ti-(N-me%l-N-2-adamantylcarbamoyl)-4-aza-4-riiethyK 

androstan-3-one; 
17B-G^-2-adamantylcarbamoyl)^-methyl-4-aza-5a-androstan- 

3-one; and 

17B-(N-methyl-N-2-adamantyl)carbamoyU4-methyl-4-aza- 
androst- 1 -en-3-one. 

The corresponding compounds of those above wherein 
the 4-aza substituent is substituted in each of the above named 
compounds with a hydrogen, methyl or an ethyl radical, to form a 
different N-substituent, and wherein a double bond can be optionally 
present as indicated by the dotted line in position 1 . 

The alkyl, cycloalkyl, aralkyl, monocyclic aryl, 
1-, 2-adamantyl or 1-, 2-norbornanyl moieties can be substituted 
with one or more substituents of the following: C}-C4 

linear/branched alkyl, including methyl, ethyl, isopropyl, n-butyl; 
nitro; oxo; C7-C9 aralkyl, including benzyl; (CH 2 )n COOR where n 

is 0-2 and R is H or C1-C4 linear/branched alkyl including methyl, 

ethyl; CH 2 OH; 0H ; OR where R is C1-C4 linear/branched alkyl 

including methyl, ethyl; halo, including fluoro, bromo, iodo; COOH; 
COOR, where R is linear/branched C r C 4 alkyl; -CONH 2 ; CH 2 NH 2 ; 

CH 2 NHCOR where R is C1-C4 linear/branched alkyl including 

methyl, ethyl; phenyl; o, m, p-substituted phenyl including p-nitro,p- 
amino and p-sulfo; or cyano. The amino group of the adamantyi or 
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norbomanyl moiety can also be substituted as R 1 with methyl and 
ethyl, as well as hydrogen. 

Also included within the scope of this invention are 
pharmaceutically acceptable salts or esters, where a basic or acidic 
group is present on the substituted alkyl, cycloalkyl, aralkyl, 
adamantyl or norbornanyl moiety. When an acidic substituent is 
present, i.e. -COOH, there can be formed the ammonium, sodium, 
potassium, calcium salt, and the like, for use as the dosage form. 

— Where a basic group is present, i.e. amino, acidic salts, 
i.e. hydrochloride, hydrobromide, acetate, pamoate, and the like, can 
be used as the dosage form. 

Also, in the case of the -COOH group being present, 
pharmaceutically acceptable esters can be employed, e.g. acetate, 
maleate, pivaloyloxymethyl, and the like, and those esters known in 
the art for modifying solubility or hydrolysis characteristics for use 
as sustained release or prodrug formulations. 

Representative examples include for R 2 (where AD is 

adamantyl): 

3, 5, 7-trinitro-l-AD; 
4-oxo-l -AD; 

1- benzyl-l-AD; 4,4-dimethyl-I-Ad; 3,7-dimethyl-5- 

carboxymethyl- 1 -AD; 3-carboxymemyI- 1 -AD; 
3-chloro-I-AD; 

1,3-dihydroxy- 6,6-dimethyl-2-AD; 

3- chloro-l-AD; 

4- carbethoxy-2-AD; 
4-carboxy-2-AD; 
3-isopropyl-l-AD; 
3-n-butyl-l-AD; 
3-propyl-l-AD; 
3-,5-diethyU-AD; • 
3-hydroxymelhyl-l-AD; 

2- carboxy-l-AD; ~ 

3- methyl-l-AD; 
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5-hydroxy-2-AD; 

2-hydroxy-I-AD; 

1 -aminomethyl- 1 -hy droxy-2-AD; 

2-oxo- 1 -AD; 

2- phenyl-2-AD; 

1 -amino-methyl-2-AD; 

1- carboxy-2-AD; 

1 -aminocarbonyl-2-AD; 

3- hydroxy- 5,7-dimethyl-l-AD; 

4- fluoro-l-AD; 

3- fluoro-l-AD; 

4- hydroxy-2-AD; 
3-phenyi-l-AD; 
3-(p-aminophenyl)- 1-AD; 
3-(p-nitrophenyl)- 1 - AD; 
3-methyl-5- hydroxymethyl-l-AD; 
3 ,5-dimethy i-4-hydroxy- 1 - AD; 

2- hydroxymethyl-2-AD; 

3- (p-sulfophenyl)- 1 -AD; 

3- methyl-5 -ethyl- 1-AD; 
2-carboxy-2-AD; 
3,5-7-trimethyl-l-AD; 

4- iodo-2-AD; 
4-bromo-2-AD; 
4-chloro-2-AD; 

1 -acetylaminomethyl-2-AD; 
1 -carboxymethyl-2-AD; 

1- methyl-2-AD; 

I -aminocarboxy imethyl-2-AD; 
I -aminocarboxy 1-1 -AD; 

2- cyano-2-AD; 
3,5-dimethyl- 7-ethyl-I-AD; 
4-hydroxy-l-AD; 

1 -hydroxy-2-AD; 
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5-carboxy-3-methyl-l-AD; * 
3,5-dimethyl-7-carboxy- 1-AD; 
3-carboxy-l-AD; 
3-hydroxy-l-AD; and the like. 

Representative examples include for as substituted 
norbomanyl moieties are (where NB is norbom-anyl): 

2- NB; 

1 ,7,7-trimethyl-4-phenyl-2-NB; 

3- carboxy-2-NB; 
3-pheny l-2-carboxy-2-NB ; 

2- cyano-3-phenyl-2-NB; 

3- hydroxy-47 J-trimethyl-2-NB; 6-hydroxymethyl-2-NB; 
5-cyano-2-NB; 

3-aUyl-2-NBr 
I-NB; 

7,7-dimethyl- 1 -hydroxymethyl-2-NB; 

3-methoxy-4,7,7-trimethyl-2-NB; 

3-aminocarbonyl-2-NB; 

3-ethoxycarbonyl-2-NB; 

S,3-dimethyl-2-NB; 

7-oxo-l-NB; 

3-phenyl-2-NB; 

l-cartK>xy-methyl-7,7-dimemyl-2-NB; 

l-ethyl-2-NB; 

l-methyI-2-NB; 

2,2,3,3,53,6,6,7,7-decafluorp-l-NB; 

3-hydroxy-2-NB; 

3-chIoro-2-NB; 

3-(p-methoxyphenyl)-2-NB; 

22-dime%l-3-methylene-7-NB; 

3-OXO-2-NB; 

l-methoxy-2-NB; 

7-NB; 

3-isopropyl-2-NB; 
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2- bromo-l-NB; 

3- chloro-l-NB and the like. 

Procedures for preparing the starting compounds of 
structure IA for introducing the i6-substituent including the above, 
are well known in the art. 

The novel compounds of formula I of the present 
invention can be prepared by a method starting with the known 
steroid esters (HI) of the formula: 

COOR 




III 



176-(carbomethoxy)-4-aza-5-ct-androstan-3-ones which 
includes the stages of optionally 1) dehydrogenating said starting 
material to produce the corresponding compound containing a 
double-bond in the 1,2-position of the A-ring, 2) converting the 17- 
carbomethoxy substituent into an N-substituted alkyl, cycloalkyl, 
aralkyl, monocytic acyl, or adamantylcarbamoyl substituent and, if 
desired, 3) alkylating the A-ring nitrogen to introduce a N-methyl or 
N-ethyl substituent into the A ring 4-position. For the dehydro- 
genation step, it is preferable that die 4-aza nitrogen be 
unsubstituted. The alternate pathways can consist of one or more 
discrete chemical steps and if desired can take place before step (1) 
or following step (1) or step (3). 

In accordance with the present invention (see general 
flow sheet II, below at page 57), the starting materials are formed by 
optionally: (1) heating a 17B-alkoxycaibonyl-4-aza-5oc-androstan-3- 
ones, compound HI, (prepared in the literature as described in the 
reference US Patent 4,377,584) with a dehydrogenating agent such as 
benzeneseleninic anhydride in a refluxing inert solvent, e.g. 
chlorobenzene, to form a 17B-alkoxycarbonyM-aza-5a-androst-l- 
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ene-3-one IV (alternately, the dichlorodicyanobenzoquinone process 
of Dolling, et aL, JACS 1988, Vol. 110, pp. 3318-3319, can be 
used); (2) the formed 5oc-androst-l -en-3-one compound from Step 1 
can be reacted with, e.g. sodium hydride under anhydrous conditions 
in a neutral solvent such as dimethylfonnamide; (3) contacting the 
resulting reaction mixture with an alkyl (methyl or ethyl) iodide to 
form the corresponding 17-6-alkoxy-adamantyl-carbamoyl-4-alkyl- 
4-aza-5oc-androst- 1 -en-3-one V; (4) subsequently hydrolyzing said 
176-alkoxycaibonyl-4-aIkyl-4-aza-5a-androst-l-en-3-one with a 
strong base, such as aqueous methanolic potassium hydroxide at the 
reflux temperature, followed by acidification and isolation of the 
resulting steroidal acid to yield I7fi-eart>oxy 4-aIkyl-4-aza-5oc- 
androst-l-en-3-one VI; (5> said steroidal acid can be then converted 
to its corresponding 2-pyridylthio ester by refluxirig with triphenyl 
phosphine and 2,2'-dipyridyl disulfide in an inert solvent such as 
toluene and the resulting product 17B<2-pyridylthiocarbonyl)-4- 
alkyl-4-aza-5a-androst-l-en-3-one VII can be isolated by 
chromatography on e.g. silica gel; and (6) said pyridylthio ester can 
be then reacted with 1 -adamantyl-, 2-adamantylamine or 
norbornanylamine in an inert solvent e.g. tetrahydro-furan, to form 
the desired product 176-N-adamantyl-carbamoyI-4-alkyl-4-aza-5a- 
androst-l-en-3-one VIII which can be isolated by chromatography 
e.g. on silica geL When the previous reaction is carried out in the 
absence of first forming the double bond at position I, the 
corresponding 17B-(N-adamantyl-carbamoyl)-4-alkyl-4-aza-5a- 
androstan-3-one (or N-norbomanyl carbamoyl compound) is 
prepared. 

In accordance with an alternate process of our invention 
the corresponding N-unsubstituted-176(N-adamaiityI-carbamoyl)-4- 
aza-5oandrost- 1 -en-3-one XTV is readily prepared from the 176 
(alkoxycarbonyl)-4-aza-5a-androstone-3-one IV by repeating the 
above series of reaction steps but omitting the alkylation Step 2 
herein above, i.e. treatment of the 4-aza-5ot-androst- 1 -en-3-one with 
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e.g. sodium amide followed by methyl or ethyl iodide via 
intermediates XII and XIIL 

In accordance with a further alternate process of 
preparing the compounds of our invention having only hydrogen as 
the sole substituent on the ring A - nitrogen, the double bond in the 
A ring is introduced as die last step of the process. Thus, a 17B- 
alkoxycarbonyi 4-aza-5ot-androstan-3-one HI is hydrolyzed to the 
corresponding steroidal acid IX 176-carboxy-4-aza-5oc-androstan-3- 
one which in turn is converted to the corresponding pyridylthio 
ester, 17B (2-pyridylthiocarbonyl)-4-aza-5a-androstan-3-one, X 
followed by treatment of the ester with an amine of formula R2-NH2 
wherein R 2 is as defined hereinabove as 1- or 2-adamantyl or 1-; 2-, 
or 7-norbomanyl to form a 176 (N-adamantyl-carbamoyl)-4-aza-5oc- 
androstone-3-one XI which is dehydrogenated as previously 
described to produce compound XIV, 17B-(N-adamantyl- 
carbamoy l)-4-aza-androst- 1 -en-3-one or corresponding norbornanyl 
derivative. 

In another alternate method of introducing the 17B-(N- 
adamantyl-carbamoyl)substituent into a 17B-carboxy androstane 
compound of formula VI, XII or IX, each is treated in a manner 
similar to the procedure described in Steroids, Vol. 35 #3, March 
1980, p. 1-7 with dicyclohexylcarbodiimide and 1 -hydroxybenzo- 
triazole to form the 17Ml-benzo-triazoloxycarbonyl)-4-aza-5a- 
androst-l-en-3-one, VII, XJH or compound X, wherein the 
substituent X is benzotriazoloxy group. 

The above reactions are schematically represented in the 
following general flowsheet H 
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X is 2-pyridylthio or 1 -benzotriazoloxy. 
R2 is 1- or 2-adamantyl or norboraanyL 
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EXAMPLES FOR THE CASE WHEN SUBSTITUENT "A" OF 
GENERAL FOR MULA X IS AS DEFINED IN GROUP M I(AV2V' 



Another preferred embodiment of the compounds 
of our invention is the compound of above general structure I, 
wherein the dotted line between the A ring positions 1 and 2 is a 
double bond, 

R is hydrogen or methyl, and 

"A" is COQ where "Q u is branched chain alkyl, or cycloalkyl 
of from 4-10 carbons. 
Another embodiment of the invention is the compounds of above 
Structure I where "Q" is phenyl, or phenyl substituted by substituents 
described above, including where 

Q is phenyl, 2-, 3-, or 4-tolyl, xylyl, 2-bromophenyl, 2- 
chlorophenyl, 2,6-dichlorophenyl, 2,6-dibromophenyl, 
aminophenyl, N-alkylaminophenyl, N-N-dialkyl- 
aminophenyl, 4-biphenyl, 3-biphenyl, naphthyl, 
anthracyl, phenanthryl, thiophenyl, methylthiophenyl, 
methylsulfinyl, phenyl, methylsulfophenyl, 
aminosulfophenyl, thioethylphenyl, 
acetoxymethylthiophenyl, 17B-(4-hydroxyphenyl), 17B- 
(3-hydroxyphenyl), 17B-(3,4-dihydroxyphenyl), or 17B- 
(3 ,5-dimethyl-4-hydroxyphenyl). 
Representative compounds of the invention are: 

17B-(phenylcarbonyl)-4-aza-4-methyl-5a-androst- 1 -ene-3-one; 

1 7B-(2-tolylcarbonyl)-4-aza-4-methyL5a-androst- 1 -ene-3-one; 

1 7B-(3-tolylcarbonyl)-4-aza-4-methyl-5a-androst- 1 -ene-3-one; 

1 7B-(4-tolylcarbony l)-4-aza-4-methyl-5a-androst- 1 -ene-3-one; 

1 7B-(2-bromophenylcarbony l)-4-aza-4-methyl-5a-androst- 1 -ene- 
3-one; 

17B-(2-chlorophenylcarbonyl)-4-aza-4-methyl-5a-androst- 1 -ene- 
3-one; 

1 7B-(2,6-dichlorophenylcarbony l)-4-aza-4-methyl-5a-androst- 1 - 
ene-3-one; 
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176-(2,6-dibromophenyIcarbonyI)-4-aza-4-methyl-5a-androst-l- 
ene-3-one; 

176-(xylyIcarbonyl)-4-aza-4-methy]-5a-androst-l-ene-3-one; 
17B-(t-butylcarbonyl)-4-aza-5a-androst- 1 -ene-3-one; 
17B-(isobutylcarb6nyl)-4-aza-5cx-androst-l-ene-3-one; 
I76-(isooctylcarbonyl)-4-aza-5a-androst-l-ene-3-one; 
1 7B-(n-octylcarbonyl)-4-aza-5a-androst- 1 -ene-3-one; 
I76-(l,I-diethylbutylcarbonyl)-4-aza-5a-androst-l-ene-3-one; 
17B-(neopentyIcart>onyl)-4-aza-5a-androst-l-ene-3-one; 
17B-(tert-amyIcarbonyl)-4-aza-4-5a-androst-l-ene-3-one; 
176-(tert-hexylcarbonyl)-4-aza-4-5a-androst-l-ene-3-one; 
17B-(cycIohexylcarbonyl)-4-aza-5cc-androst- 1 -ene-3-one; 
1 76-(cyclopentylcarbonyl)-4-aza-5cc-androst- l-ene-3-one; 
176-(benzylcaTbonyl>4-aza-5a-androst- 1 -ene-3-one; 
17B-(2-pyridylcarbonyl)-4-aza-5a-androst-l-ene-3-one; 
17B-(4-pyridyIcarbonyl)-4-aza-5a-androst- 1 -ene-3-one; 
17B-(2-pyrrolylcarbonyl)-4-aza-5a-androst-l-ene-3-one; 
1 7B-(2-furylcaibonyl)-4-aza-5a-androst- 1 -ene-3-one; 
17B-(2-thiophenylcarbonyl)-4-aza-5ot-androst-l-ene-3-one; 
17B-(2-adamantyIcarbonyl)-4-aza-5a-androst-l-ene-3-onc; 
nB-CphenylcarbonyO-^-aza^a-androst- 1 -ene-3-one; 
17B-(2-toIylcarbonyl)-4-aza-5a-androst- 1 -ene-3-one; 
17B-(3-tolylcarbonyl)-4-aza-5a-androst-l-ene-3-one; 
17B-(4-tolylcarbonyI)-4-aza-5a-androst- 1 -ene-3-one; 
1 7B-(2-bromophenylcarbonyl)-4-aza-5a-androst- 1 -ene-3-one; 
1 7B-(2-chlorophenylcarbonyl)-4-aza-5a-androst- 1 -ene-3-one; 
1 7B-(2,6-dichlorophenylcarbony l)-4-aza-5a-androst- 1 -ene-3-one; 
17B-(2,6-dibromophenyIcarbonyl)-4-aza-5a-androst- 1 -ene-3-one; 
17B-(xylyIcarbonyl)-4-aza-5oc-androst-l-ene.-3-one; 
17B-(phenylethyl)carbonyl-4-aza-5a-androst-l-ene-3-onej 
17B-(4-dimethylaminophenylcaiboDyl)-4-aza-5a-androst- 1 -en-3- 
one; 

1 7B -(3-dimetbylaminopheny Icarbony I)-4-aza-5a-androst- 1 -en-3 - 
one. 
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176-(3,4-diethylaminophenylcarbonyl)-4-aza-androst-l-en-3-one* 
17B-(3,5-dimethyl-4-diethylaminophenylcarbony])-4-aza-5a- 

androst- 1 -en-3-one; 
178-(4-N-methylaminomethylphenylcarbonyl)-4-aza-5a^ 

l-en-3-one; or 

176-(2-N-ethylamino-4-ethylphenylcarbonyl)-4-aza-5a-androst- 
l-en-3-one; 

1 78-(4-pheny Ibenzoy l)-4-aza-5a-androst- 1 -en-3-one; 
1 78-(3-phenylbenzoyl)-4-aza-5a-androst- 1 -en-3-one; 
17B-(4-biphenyl)-4-aza-5ot-androst- 1 -en-3-one; 
17B-(3 -biphenyl)-4-aza-5cx-androst- 1 -en-3-one; 
1 7B-( 1 -naphthy])-4-aza-5a-androst- 1 -en-3-one; 
1 78-(2-naphthy l)-4-aza-5a-androst- 1 -en-3-one; 
1 76-( 1 -phenanthry l)-4-a*a-5a-androst- 1 -en-3-one; 
1 7B-(2-phenanthryl)-4-aza-5a-androst- 1 -en-3-one; 
1 7B-( 1 -biphenyl)-4-aza-5a-androst- 1 -en-3-one; 
17B-(9-anthracyl)-4-aza-5cx-androst- 1 -en-3-one; 
1 7B-(4-thiopheny Icarbony t)-4-aza-5ot-androst- 1 -en-3 -one; 
178-(3-thiophenylcarbonyl)-4-aza-5a-androst- 1 -en-3-one; 
1 7B-(4-methylthiophenylcarbonyl)-4-aza-5a-androst- 1 -en-3-one; 
17B-(4-methylsulfiBylphenylcarbonyl)-4-aza-5a-androst- 1 -en-3- 
one; 

1 7B-(4-methylsulfophenylcarbonyl)-4-aza-5a-androst-l -en-3-one; 
17B-(3-methylsulfinylphenylcarbonyl)-4-aza-5a-androst-l-en-3- 
one; 

17B-(4-N^;dimethylaminosulfophenylcarbonyl)-4-aza-5a- 

androst- 1 -en-3-one; 
17B-(2-ethyl-4-methylthiophenylcarbonyl)-4-aza-5a-androst-l- 

en-3-one; 

1 7B-(4-thioethy lphenylcarbonyl)-4-aza-4-methy 1-5 oc-androst- 1 - 
en-3-one; 

17B-(4-acetoxymethylthiophenylcarbonyl)-4-aza-4-methyl-5a- 
androst-l-en-3-one; 



17B-(2-methyl-4-methylthioph^^ 

androst-l-en-3-one; 
17B-(2-methyl-4-methyIsulfmy^ 

5a-androst-l-en-3-one; 

I76-(2-isopropyM-methyI&dfophenylcarbonyl)^-aza-4-methyI- 

5oc-androst- l-en-3-one; 
17B-(4-methylthiophenylcaito 

3-one; 

17B-(4-methyIsulfinyIphen^^^ 

androstan-3-one; 
l7B-(4-methykulfophenyIcarbpnyl)^-aza^-methyl-5a- 

androstan-3-one; 
17B-(4-hydraxyphenyl)-4-aza-5a-androst- 1 -en-3-one; 
17B<3-hydroxyphenyl);-4-aza-5a-androst- 1 -en-3 -one; 
17B-(3,4-dihydroxyphenyl)-4-aza-5a-androst- 1 -en-3-one; 
1 7B-(3 ,5-dimethyl^hydroxypheriyl)-4-aza-5a-androst- 1 -en-3 - 

one; 

1 7B-(4-hydroxymethylphenyl)-4-a2a-5a-androst- 1 -en-3 -one; 
1 7B-(2-hydroxyethylphenylcarbonyl)-4-aza-5a-androst- 1 -en-3- 
one; 

176-(4-methoxyphenyI)-4-aza-5a-androsM-en-3-one; 
17B-(4-carboxymethyIphenyI)-4-aza-5a-androst-l-en-3-one; 
17B-(4-hydroxyphenyl)-4-aza-4-methyl-5a-androst-l-en- 
3-one; 

176-(3-hydroxyphenyl)-4-aza-4-methyl-5a-androst-l-en-3-one; 
17B-(3,4-dihydroxyphenyl)4-a2^-4-methyI-5a-androst-l-en-3- 
one; 

17B-(3,5Klimethyl-4-hydroxyphenyl)-4-aza-4-methyJ-5a-androst- 
I-en-3-one; 

17B-(4-hydroxym^thyIphenyI)-4-aza-4-methyI-5a-androst-l-en- 
3-one; 

17B-(2-hydroxyethyIphenylcarbonyl^^ 
l-en-3-one; 

I ^7B-(4-methoxyj)henyl)-4-aza-4-methy l-5oc-androst- 1 -en-3-one; 
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17B-(4-carboxymethylphenyl)-4-aza-4-methyl-5a-androst-l -en- 
one; and 

1 7B-(4-carboxyphenyl)-4-aza-5a-androst- 1 -en-3-one; 
and the corresponding compounds wherein the 4-hydrogen 
substituent is replaced in each of the above named compounds by a 
methyl or an ethyl radical. 

The compounds of formula I of the present invention 
can be prepared by a method starting with the known steroid ester of 
the formula: 




named 17B-(cait>omethoxy)-4-aza-5a-androstan-3-one, which 
includes the stages of (1) dehydrogenating said starting material to 
produce the corresponding compound containing a double bond in 
the Imposition of the A-ring, (2) converting the 17-carbomethoxy 
substituent into a 178-acyl substituent and, if desired (3) alkylating 
the A-ring nitrogen to introduce 4-methyi or 4-ethyl substituents into 
the A-ring. For the dehydrogenation step, it is preferable that the 4- 
aza nitrogen be unsubstituted, The dehydrogenation step can be 
carried out, e.g. according to the procedure of Dolling, et al. 
involving dichlorodicyanobenzo- quinone, J ACS (1988) Vol- 1 10, 
pp. 3318-3319. Stage (2) may consist of one or more chemical steps 
and if desired may take place before stage (1 ) or following stage (1) 
or stage (3). 

In accordance with a further alternate process of 
preparing the compounds of our invention, having only hydrogen as 
the sole substituent on the ring A-nitrogen, the 1,2-doubie bond in 
the A-ring is introduced as the last step of the process. Thus, with 
reference to the flow sheet below on page 66, a 17B- 
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aIkoxycarbonyl-4-aza-5a-androstan-3-one (1H) is hydrolyzed to the 
corresponding steroidal acid, l7B-carboxy-4-aza-5a-androstan-3- 
one, (DC) which, in turn, is converted to the corresponding 
thiopyridyl ester, 17B-(2-pyridylthiocarbonyl)-4-aza-5a-androstan- 
1-one (X) followed by treatment of the ester with an R 2 MgX or 
R 2 Li compound wherein is as defined hereinabove to form a 
1 7fl-(acyl>4-aza-5a-androstan-3-one (XI) which is dehydrogenated 
as previously described to produce compound XI V, 17B-(acyl)-4- 
aza-5a-androst- 1 -en-3-one. 

In an additional alternative process for making the 
compounds of formula I when the starting material is an ester, 
particularly methyl ester as shown in formula HI-V in the schematic, 
reaction with a Grignard reagent R^MgX, gives the ketone, 176- 
R 2 CO-, corresponding to the R 2 moiety associated with the Grignard 
reagent. 

The above reactions are schematically represented in the 
following general flowsheet HI: 



20 



25 



30 
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10 



15 



20 



25 



u Row Sheet CD 

C-X 




Xls 2-pyridylthio 



30 



wherein X is a 2-pyridylthio substituent and is defined, as 
hereinabove. 

In the above described flowsheet, where R.2 is p- 
hydroxybiphenyl, this can be derived by starting with an appropriate 
bromobiphenylylphenol, e.g. p-bromobiphenylphenol, protecting the 
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phenolic -OH with a conventional blocking group, e.g. trioganosilyl, 
i.e. t-butyldimethylsilyl, carrying out the Grignard reaction and then 
deblocking the silyl group by the use of, e.g. refluxing aqueous 
tetrabutylammonium fluoride. 

Other halo substituted benzenes to form the appropriate 
Grignard reagent useful in the instant invention will be obvious to 
one skilled in the art from this disclosure. 

By the term "protected hydroxy" as used herein, is 
meantthe alcoholic or carboxylic -OH groups which can be 
protected by conventional blocking groups in the art as described in 
"Protective Groups In Organic Synthesis" by Theodora W. Greene, 
Wiley-hrterscience, 1981, New York, Preferred are the 
triorganosilyl groups, e.g. t-buryldimethylsilyl, phenyldimethylsilyl, 
diphenylmemylsilyl, arid the like. 

By the term "C|--C 4 alkyl" is used herein, 

is meant linear or branched alkyl, including methyl, ethyl, propyl, 
isopropyl, n-butyl, isobutyl, sec-butyl and t-butyl. 

When this reaction scheme is carried out using an 
R 2 MgX or R 2 -Li compound containing an thiophenyl substituted R 2 , 
e.g. p-methylthiophenyl magnesium chloride, the corresponding 17B- 
(substituted mio-benzoyl)-4-alkyl-4-aza-5a-androst-l-en-3-one is 
prepared wherein phenyl is R 2 . 

The Grignard reagent, R 2 MgX, for all the species 
included within the scope of this invention, are available or can 
readily be made by one skilled in the art. For example, where R 2 is 
Ci -C4 alkyl thiophenyl, can be formed from the appropriate C1-C4 

alkyl thiobromobenzene, e.g. p-methylthiobromobenzene. 

The formed Cj -C4 alkyl thiobenzene can be used to 
further prepare C1-C4 alkyl sulfoxides by oxidation with e.g. m- 

chloroperbenzoic acid. The resulting sulfoxide can be further 
oxidized by the use of the m-chloroperbenzoic acid reaction to 
proceed for a longer period of time to form the C1-C4 alkyl sulfone. 

Further, the sulfoxide can be used in the Pummerer 
rearrangement to form the corresponding thiol. 
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The -SC>2N(Ci-C4 alkyl) 2 substituted phenyl (R 2 ) is 

formed from the appropriate bromobenzene, e.g. p-N,N- 

dimethylaminosulfobromobenzene which is used directly in the 

Grignard reaction to form the final product. 

The thioalkyl groups on the phenyl ring, i.e. 
-(CH2) m 5H, where m is 1-4, are readily formed via a four step 

procedure from an alkoxy alkyl phenyl bromide, Br-CsH^ 

(CH2) m OCH3. Direct addition of the Grignard reagent prepared 

from above-bromoalkyl phenyl derivative to the thiopyridyl ester 
results in the keto derivative, i.e. 17B(4-methoxyalkyl-benzoyl)-4- 
aza-5oc-androst-l-ene-3-one. This can be readily converted into thio 
analogue via BBr3 at -70°C to form the hydroxyalkyl derivative, 

followed by displacement by halogen, e.g. bromo and then 
converting the halogenated compound through NaSH displacement to 
give the final mercapto compound. Where in the Reaction Scheme 
said pyridylthio ester is reacted with an aminophenyl containing R 2 - 
Li or an R 2 MgX (X=C1, Br) compound, such as p-dimethyl- 
aminophenyl magnesium chloride, this is carried out in 
tetrahydrofuran to form the desired product 17B-(p-dimethyl- 
aminopheny l-carbonyl)-4- alkyl-4-aza-5a-androst- 1 -en-3 -one 
(VIII) which is isolated by chromatography on silica gel. 

The Grignard reagent, R 2 MgX, for all of the 
aminophenyl species included within the scope of this invention, are 
available and can be made readily by one skilled in the art. 

Where in the process said Grignard reagent contains a 
phenolic type R 2 moiety, then said pyridylthio ester is then reacted 
wife an R 2 -Li or an R^MgX (X=C1, Br) Grignard reagent, such as 
p-methoxyphenyl-magnesium chloride in tetrahydrofuran to form 
the desired product, e.g. I78-(p-methoxy-phenylcarbonyl)-4-alkyl-4- 
aza-5ct-androst- 1 -en-3-one (VIII) which is isolated by 
chromatography on silica gel. When this reaction is carried out 
using another R 2 MgX or, an R 2 -Li compound in place of p- 
methoxyphenylmagnesium chloride, the corresponding 17B- 
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(substituted benzoyI)-4-alkyl-4-a2a-5a-androst-l-en-3-one is 
prepared wherein phenyl is R^. 

The Grignard reagent, R^MgX, for all of the species 
included within the scope of this invention, are available and can be 
made readily by one skilled in the art. 

For example, where R^ is bydroxyphenyl, this can be 
derived by starting with an appropriate bromophenol, e.g. p- 
bromophenol, protecting the phenolic -OH with a conventional 
blocking group, e.g. trioganosilyU i.e. t-butyldimethylsilyl, canying 
out the Grignard reaction and then deblocking the silyl group by the 
use of, e*g. refluxing aqueous: tetrabutylammonium fluoride. 

For being hydroxyethylphenyl, the same blocking 
procedure can be analogously conducted starting with the 
appropriate hydroxyalkyl bromophenol, e.g. p-hydroxymethyl- 
bromobenzene, or p-hydroxyethylbromobenzene. 

Where R^ is carboxyphenyl, this can be obtained by the 
chromic acid oxidation of the appropriate hydroxymethylbenzene, 
e.g. p-bromo-hydroxymethylbenzene, formed as described above. 

Where R^ is -O-C1-C4 alky I, the appropriate bromo-O- 
C1-C4 alkyl benzene y e.g. p-methoxybromobenzene, is utilized for 

the Grignard reaction. 

Other halo substituted benzenes to form the appropriate 
Grignard reagent useful in the instant invention will be obvious to 
one skilled in the art from this disclosure. 

By the term "protected hydroxy" as used herein, is 
meant the alcoholic or carboxylic -OH groups which can be 
protected by conventional blocking groups in the art as described in 
"Protective Groups In Organic Synthesis" by Theodora W. Greene, 
Wiley-Interscience, 1981, New Yoric. Preferred are the 
triorganosilyl groups, e.g. t-butyl-dimethylsilyl, phenyldimethylsilyl, 
diphenylmethylsilyl, and the like. 

Also within the scope of the present invention is the use 
of ketone reduction products of I, in combination with minoxidil for 
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treatment of patterned alopecia, being secondary alcohols of the 
formula: 

HO, R 2 




General Structural Formula V 



wherein R is selected from hydrogen, methyl and ethyl; 

R2 is (a) a monovalent radical selected from straight or branched 
chain alkyl, or cycloalkyl, of from 1-12 carbons, which 
can be substituted by one or more of Cj-C2 alkyl or halo; 

(b) an aralkyl radical selected from benzyl or phenethyl; 

(c) a polycyclic aromatic radical which can be substituted with 

one or more of: -OH, protected -OH, -OCJ-C4 alkyl, Cj- 

C4 alkyl, halo or nitro; 

(d) a monocyclic aromatic radical which can be substituted with 

one or more of: 

(1) -OH, -OC!-C 4 alkyl, C1-C4 alkyl, -(CH 2 ) m OH, 

~(CH2) n COOH, including protecting hydroxy, 
where m is 1-4, n is 1-3, providing C1-C4 alkyl is 

only present when one of the above oxygen- 
containing radicals is present; 

(2) -SH, -SC!-C 4 alkyl, -SOC^ alkyl, -S02CJ-C4 alkyl, 

-S0 2 N(C 1 -C 4 -alkyl)2, c l' c 4 alk y* -(C^mSH, -S- 
(CH2VO-COCH3, where m is 1-4 n is l- 
3,providing C1-C4 alkyl is only present when one of 

the above sulfur containing radicals is present; 
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(3) N(R 3 )2, which pan be protected, where R 3 is 

independently H or C1-C4 alkyl, where the monoaryl 
ring can also be further substituted with C1-C4 alkyl; 

5 and 

(4) heterocyclic radical selected from 2- or 4-pyridyl, 2- 

pyrrolyl, 2-furyI or thiophenyl; 

RV R" and R" 1 are hydrogen or methyl, wherein the 
10 dotted line represents a double bond which can be present, and 
pharmaeeutically acceptable salts and esters thereof. 

These compounds can be made by conventional sodium 
borohydride reduction of the carbonyl attached to R 2 without 

15 reducing the amide carbonyl in Ring A or the 1 ,2-double bond, if 
present If the R 2 phenyl contains a carbonyl function, it can be 
selectively blocked and men regenerated after the borohydride 
reduction by conventional methods! 

The borohydride reduction can be carried out in, e.g. 

20 water or aqueous methanol, at a temperature of room temperature to 
50°C and the product then isolated and purified by conventional 
means. The compounds are also active as 5-alpha reductase 
inhibitors in the treatment of patterned alopecia. 

25 EXAMPLES FOR THE CASE WHEN SUBSTITUENT "A" OF 
GENERAL FORMULA "I" IS AS DEFINED IN GROUP "IK AV 

DESCRIPTTQN WHERE A IS IIA 

Another preferred embodiment of the invention is 

30 where; 

Z is -XR 4 , or -(CHRVXR 4 ; 

n is 1-10; - 
Xis-0-or-S(0> p -, 

wherein p is zero, I or 2; and 
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Rl can be the same or different when n is greater than 1 and is -H, 
aryl, or -Cj^alkyl unsubstituted or substituted with aryl; 

R is -H, methyl or ethyl; 

R 4 is 1) -C\ _2o alkyl, unsubstituted or substituted with one or more 
of: 

a) -OH, 

b) halo, 
_c) -Cj.g alkoxy, 

d) -Ci_6 alkenyl, 

e) -CONR 5 R 5 , wherein R^ is independently 

i) -H, 

ii) -Cj_g alkyl unsubstituted or substituted with one or 

more of R 7 , aryl or heterocycle, the aryl being 
unsubstituted or substituted with one or more ofR 7 
orR 9 , 

iii) aryl unsubstituted or substituted with one or more of 

R 7 or R 9 , or 

2 0 iv) heterocycle, unsubstituted or substituted with one or 

more of R 7 or R 9 

f) -COOR 6 , wherein R6 is 

0 rH, 

ii) -Ci_g alkyl unsubstituted or substituted with one or 

more of R 7 or aryl, the aryl being unsubstituted or 
substituted with one or more of R 7 or R 9 , or 

iii) aryl, unsubstituted or substituted with one or more of 

R 7 or R 9 , 

g) -S(0)p-R 5 , wherein p is defined above, 
30 • h) -N(R% 

i) aryl, unsubstituted or substituted with one or more of aryl, R 7 
or R9 

j) heterocycle, unsubstituted or substituted with one or more of 
R 7 orR 9 , 



25 
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k) -C3.10 cycloalkyl, such as cyclohexyl,norbornyl, or 
adamantyl, unsubstituted or substituted with one or 
more of R 7 or or 
5 1) -CONR^-CO-NHR 8 , wherein R& is -H, -Cj.g alkyl, benzyl or 

cyclohexyl; or 

2) aryl, unsubstituted or substituted with one or more of aryl, R 7 

or R^, or 

3) heterocycle or -C3.1Q cycloalkyl, either of which is 

10 unsubstituted or substituted with one or more of R 7 or R^; 

R 7 isl)-OH r 

2) -C^ alkoxy, 

3) -CN, 

15 4) -COOR 6 

5) -C 1 .galkyl-COOR 6 

6) -NO2, or 

7) -halo; and 

8) amino, mono C1-C4 alkylamino, di C1-C4 alkylamino; 
20 R^ is 1) -Cj.g alkyl, unsubstituted or substituted with one or more 

of aryl or R 7 , 

2) -CO-A, -Cj.8 alkyl-CO-A, -NHCO-A, or -S(0) p -A, wherein p 

is defined above and A is 
a)-H, 

25 °) 'C] _8 alkyl, unsubstituted or substituted with one or 

more of 

i) -R 7 ,or 

ii) aryl, unsubstituted or substituted with one or 

more of R 7 , or 

30 c) aryl, unsubstituted or substituted with one or more of 

R 7 , 

3) -NHCO-heterocycIe, 

4) -N(R 10 ) 2 or -CON(R 10 )2 wherein R 10 is independently -H, 

heterocycle, or -A, 
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5) -NHCO-(CH 2 ) q -CO-Q, wherein q is 1-4, and Q is -N(R 1 0) 2 or 
-OR 10. 

5 Another preferred embodiment of this invention is 

represented by compounds of general structural formula VI: 



10 




15 



VI 



wherein is -Ci_20 a, kyl> unsubstituted or 

substituted with one or more of 
20 -OH, halo, -C^galkoxy, -Cj^alkenyl, -S(0) p -R 5 , -N(R 5 ) 2 , aryl 

unsubstituted or substituted with one or more of aryl, F7 
or R9, heterocycle unsubstituted or substituted with one or 
more of R? or R^, or -C^iq cycloalkyl unsubstituted or 

substituted with one or more ofR 7 orR 9 
and X, p, R^, R 7 and R 9 are all defined as in general structural 
formula I. 



Another preferred embodiment of this invention is 
represented by compounds of general structural formula VI wherein 
R 4 is -Cj.20 alkyl substituted with -CONR 5 R 5 , -COOR 6 or 
-CONR 8 CONHR 8 , 
and X, R5, r6 and r8 

are defined as in general structural formula I. 
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Another preferred embodiment of this invention is 
represented by compounds of general structural formula VI wherein 
R.4 is aryl unsubstituted or substituted with one or more of aryl, R 7 
or R 9 ; heterocycle unsubstituted or substituted with one or more of 
R 7 orR 9 : or cycloalkyl unsubstituted or substituted with one 

or more of R 7 or R 9 ; and X, R 7 and R 9 are defined as in general 
structural formula I. 

Another preferred embodiment of this invention is 
represented by compounds of general structural formula VII: 

(CHRVXR 4 



15 




20 

vn 

wherein R^ is -C^.20 alkyl, unsubstituted or 
substituted with one or more of 
25 -OH, halo, -Cj .galkoxy, -C I . 6 alkenyl, -S(0)p-R 5 , 

-N(R 5 )2, aryl unsubstituted or substituted with one or 
more of aryl, R 7 or R 9 , heterocycle unsubstituted or 
substituted with one or more of R 7 or R 9 , or -C3.10 
30 cycloalkyl unsubstituted or substituted with one or more 

ofR 7 orR 9 

and X, R 1 , n, p, R 5 , R 7 and R 9 are defined as in general structural 
formula L 
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Another preferred embodiment of this invention is 
represented by compounds of general structural formula VII 
wherein R 4 is -Ci_20 alk Y J substituted with -CONR 5 R 5 , -COOR 6 or 
-CONR&CONHR 8 , 

and X, R* , n, R^ and R 8 are defined as in general structural 
formula L 

Another preferred embodiment of this invention is 
represented by compounds of formula VII wherein R 4 is aryl 
unsubstituted or substituted with one or more of aryl, R? or R^; 
heterocycle unsubstituted or substituted with one or more of R? or 
or -C3.10 cycloalkyl unsubstituted or substituted with one or 

more of R 7 or R 9 ; and X, R l , n, R 7 and R 9 are defined as in general 
15 structural formula I. 

Novel compounds of the present invention include but 
are not limited to the following compounds: 



20 



25 




CH 3 



20-(methoxymethyl)-4-methyl-5a-4-azapregnan-3-one, 



30 
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17a-tbiophenoxy-4-methyl-5a-4-azaandrostaH'3-one, 
n-CmethoxyinetbyO-^methyl-Sa-^azaandrostaii-S-one, 
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17-(ethylthiomethyl)-4-methyl-5a-4-azaandrostan-3-one, 
1 7-(carboxymethoxymethyl)-4-methyl -5a-4-azaandrostan-3-one, 
17-(cartK>ethoxymethoxymethyl)-4-^ 
one, 

17-(carbobenzyloxymethoxymethyl)-4-inethyl-5a-4- 

azaandrostan-3-one, 
17KdiphenylmethoxymethylM-methyl^^ 
20-(diphenylmethoxy)-4-methyl-5a-4-azapregnan-3-one, 
20-(methoxy)-4-methy]-5ot-4-azapregnan-3-one, 

20-(methoxymethyl)-4-niethyl-5a-4-azapregnan«3-one, 
20-(diphenylmethoxymethyl)-4-methy]-5a-4-azapregnan-3-one, 
20-(ethyIthiomethyl)-4-methyl-5a-4-azapregnan-3-one, 
20-(isopropylthiomethyl)-4-methyl-5a-4-azapregnan-3-one, 

ethyl 4-methyl-5a-4-azaandrostan-3-on-l 78-yloxyacetate, 
diphenylroethy I 4-methyN5cx-4-azaandrostan-3-on- 1 78- 
yloxyacetate, 

4-metfayl-5a-4-azaandrostan-3-on-17B-yloxy-N-(3,4- 

dihlorobenzyOacetamide, 
4-methyl-5a-4-azaandrostan-3-on- 1 7B-yloxy-N-phenylacetamide, 
4-methyl-5a-4-azaandrostan-3-on-17B yloxyacetic acid, 
4»methyl-5a-4-azaandrostan-3-on-17B-yloxy-N-(4- 

acetylphenyl)acetamide, 
4-methyl-5a-4-azaandrostan-3-on- 1 78-yloxyacetamide, 

17B-(4-biphenyloxy>4-methyl-5a-4-azaaiidrostan-3-one, 
17B-(2,4-dinitrophenoxy)-4-methyl-5a-4-azaandrostan-3-one, 
4-methyl- 1 7a-phenoxy-5a-4-azaandrostan-3-one, 
17a-(4-biphenyloxy)-4-methyl-5a-4-azaandr6stan-3-one, 
17B-diphenylmethoxy-4-methyl-5cc-4-azaandrostan-3-one, 
4-methy I- 1 7<x-thiophenoxy-5cx-4-azaandrostan-3 -one , 
4-methyl-17a-phenylsulfonyl-5a-4-azaandrostan-3-one, 
4-methyI- 17a-phenylsullinyI-5a-4-azaandrostan-3-one (isomer 
a), 
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4-methyl- 1 7a-phenyIsulfinyl-5a-4-azaandrostaii-3-one (isomer 
b), 

4-methyl-176<4-ratrophenoxy)-5a-4-azaandrostan-3-one, 
17B-(4-aminophenoxy)-4-methyl-5a-4-azaandrostan-3-one 
hydrochloride, 

176-(4-acetamidophenoxy)-4-methyl-5a-4-azaandrostaii-3-one, 
176-(4-cyanophenoxy)-4-methyl-5a-4-azaandrostan-3-one, 
17B-(4-carboxamidophenoxy)-4-methyl-5a^^ 
I7B-methyIenebxy-(N-cyclohexyl-N-(N-cyclohexyl-caibam 

carbamoyl]-4-methyl-5a-4-azaandrostan-3-one, 
4«methyM76-(3-pyridyI)oxy-5a-4-azaandrostan-3-one, 
4-methyl-17B-(2-pyridyI)meth^^ 
176-benzyloxy-4-methyl-5a-4-azaandrostan-3 -one, 

ethyl 5a-4-azaandrostan-3 -on- 176-yloxy acetate, 
5a-4-azaandrqstan-3-on- 1 7B-yloxyacetic acid, 
5a-4-azaandrostan-3-on-17Ji-yloxy-N-pheny]acetamide, 
5a-4-azaandrostan-3 -on- 1 7B-y loxy~N-(4- 

acetylphenyOacetamide^iphenylmethyl 5ct-4-azaandrostan- 

3-on-17B-yloxyacetate, 
I7B-methyleneoxy-[N-cyclohexyl-N-(N-cyclohexyl- 

carbamoyI)carbamoyl]-5a-4-a2aandrostan-3-one, 
5a-4-azaandrostan-3-on- 1 76-yloxy-N-[4-( I (RS)-hydroxy- 

ethyl)phenyl]acetamide 5 
5cx-4-azaandrostan-3-on-17B-yIoxy-N-(4-t-butyl- 

phenyl)acetamide, 
17B-methyleneoxy-|N-isopropyl-N-(N-isopropyl-c^bamo 

carbamoyl]-5a-4-azaandrostan-3-one, 
17<4-methylpentyloxy)-4-methyl-5a-4-azaandrostan-3-one > 
17-hexyloxy-4-methyl-5a-4-azaandrostan-3-one,4-methyl- 1 7- 

propyloxy-5oc^4-azaandrostan-3-one, 
4-methyl-17-imdecyIoxy-5a-4-azaandit)Stan-3-one, 
17-aUyloxy-4-methyl-5a-4-azaandrostan-3-one, 
17raIlyloxy-4Tmethyl-4-azaandrost-5-en-3-one t or 
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17-hexyioxy-4-methyl-4-azaandrost-5-en-3-one. 

f 

Novel compounds of this invention further include, but 
are not limited to: 

17-(4-(isobutyl)benzyloxy)methyl-4-methyl-5a-4-azaandrostan-3- 
one, 

17-(4-acetamidobenzyloxy)methyl-4-methyl-5a-4-azaandrostan- 
3-one, 

4-methyl-17-(3-nitrobenzyloxy)methyl-5a-4-azaandrostan-3-one, 

4-methyl-17-(phenoxyethoxymethyl)-5a-4-azaandrostan-3-one, 

17-(3-(isopropylthio)propyioxy)methyi-4-methyi-5a-4- 

azaandrostan-3-one, 
17-(2-fluorobenzyloxy)methyl-4-methyl-5a-4-zaandrostan-3-one, 
4-methyl- 1 7-(3-(trifluoromethyl)benzy loxy)methy l-5a-4- 

azaandrostan-3-one, 
17-(4-dimethylaminobenzyloxy)methyl-4-methyl-5a-4- 

azaandrostan-3-one, 
17-((N-t-butyl-carboxamido)methoxymethyl)-4-methyl-5a-4- 

azaandrostan-3-one, 
20-(3-(ethylthio)propyl)-4-methyl-5a-4-azapregnan-3-one, 
20-(2-(benzyloxy)ethyl)-4-methyl-5a-4-azapregnan-3-one t 
20-(3-methoxybenzyloxy)methyl-4-methyl-5a-4-azapregnan-3- 

one, 

I7a-(carboethoxymethoxy)benzyl-4-methyl-5a-4-azaandrostan-3- 
one, 

20-(4-(methylthio)benzyloxy)methyl-4-methyl-5a-4-azapregnan- 
3-one, 

4-methyl- 1 7-n-octyithiomethyl-5oc-4-azaandrostan-3-one, 

20-(t-butylthiomethyl)-4-methyl-5a-4-azapregnan-3-one ) 

17-(2-furfuiyl)thiomethyl-4-methyl-5a-4-azaandrostan-3-one, 

17-(geranyloxymethyl)-4-methyl-5oc-4-azaandrostan-3-one, 

4-methyl-20-(2-(n-nonylthio)ethyl)-5a-4-azapregnan-3-one > 

20-(methylthiomethyl)-4-methyI-5a-4-azapregnan-3-one, 
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17-(4-(benzyloxy)ben£yloxy)me^ 
3-one, 

20-(diphenylmethyltMo)^^ 

I7<3^ethylthio)propyl)-4-methyl-5a-4-azaandrostan-3-one, 
4-methyl-20<phenylthiome%l)-5a^ 
17-(ethylsulfonylmethyl)^-methyl-5a^-azaandrostan-3-one, or 
17-(4^thbxybenzyloxy)meth^ 
one. 

Also included within the. scope of this invention are 
pharmaceutical^ acceptable salts or esters, where a basic or acidic 
group is present in a compound of formula I, such as on the 
substituted alkyl, cycloalkyU aryl or heterocyclic moiety. When an 
acidic substituent is present, i.e. -COOH, there can be formed the 
ammonium, sodium, potassium, calcium salt, and the like, for use as 
the dosage form. 

Where a basic group is present, i.e. amino, acidic salts, 
i.e. hydrochloride, hydrobromide, acetate, pamoate, and the like, can 
be used as the dosage form. 

Also, in the case of the -COOH group being present, 
pharmaceutical^ acceptable esters can be employed, e.g. acetate, 
maleate, pivaloyloxymethyU and the like, and those esters known in 
the art for modifying solubility or hydrolysis characteristics for use 
as sustained release or prodrug formulations. . 

The compounds of the present invention, may have 
asymmetric centers and occur as racemates, racemic mixtures and as 
individual diastereomers* with all isomeric forms being included in 
the present invention. 

When any variable (e.g., aiyl> heterocycle, R 1 , R 2 , n, 
X, etc.) occurs more than one time in any constituent or general 
structural formula its definition on each occurrence is independent of 
its definition at every other occurrence. Also, combinations of 
substituents and/or variables are permissible only if such 
combinations result in stable compounds. 
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As used herein "alkyl" is intended to include both 
branched- and straight-chain saturated aliphatic hydrocarbon groups 
having the specified number of carbon atoms (Me is methyl, Et is 
ethyl, Pr is propyl, Bu is butyl); "alkoxy" represents an alkyl group 
of indicated number of carbon atoms attached through an oxygen 
bridge. "Cycloalkyl" is intended to include saturated mono-, bi- and 
tricyclic ring groups, such as cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl (Cyh), cyeloheptyl, norbornanyl and adamantyl. 
"Alkenyl" is intended to include hydrocarbon groups of either a 
straight or branched configuration with one or more carbon-carbon 
double bonds which may occur in any stable point along the chain, 
such as ethenyl, propenyl, butenyl, pentenyl, and the like. "Halo", as 
used herein, means fluoro, chloro, bromo and iodo. 

As used herein, with exceptions as noted, "aryl" is 
intended to mean phenyl (Ph) or naphthyl. 

The term heterocycle or heterocyclic, as used herein 
except where noted, represents a stable 5- to 7-membered 
monocyclic heterocyclic ring which is either saturated or 
unsaturated, and which consists of carbon atoms and from one to 
three heteroatoms selected from the group consisting of N, O and S, 
and wherein the nitrogen and sulfur heteroatoms may optionally be 
oxidized, and the nitrogen heteroatom may optionally be 
quaternized, and including any bicyclic group in which any of the 
above-defined heterocyclic rings is fused to a benzene ring. The 
heterocyclic ring may be attached at any heteroatom or carbon atom 
which results in the creation of a stable structure. Examples of such 
heterocyclic elements include piperidinyl, piperazinyl, 2- 
oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl, 
azepinyl, pyrrolyl, 4-piperidonyl, pyrrolidinyl, pyrazolyl, 
pyrazolidinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyridyl, 
pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl, oxazolidinyl, 
isoxazolyl, isoxazolidinyl, morpholinyl, thiazolyl, thiazolidinyl, 
isothiazolyl, quinuclidinyl, isothiazolidinyl, indolyl, quinolinyl, 
isoquinolinyl, benzimidazolyl, thiadiazoyl, benzopyranyl, 
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benzothiazolyl, benzoxazolyl, furyl, tetrahydrofuryl, 
tetrahydropyranyl, thienyl, benzothienyl, thiamorpholinyl, 
thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, and oxadiazolyl. 
Morphdlino is the same as moipholinyl. Preferred heterocycles are 
piperidinyl, 2-oxopyrrolodinyl, pyrrolyl, pyrazolyT, imidazolyl, 
pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl, isoxazolyl, 
morpholinyl, thiazolyl, isotfciazolyl, quinuclidinyl r indolyl, 
quinoljnyl, isoquinolinyl, benzimidazolyl, thiadiazoyl, 
benzotiiiazolyl, benzoxazolyl, furyl, tetrahydrofuryl, thienyl, and 
benzothienyl. 

As used herein, "heteroaryl" represents a stable 5- to 7- 
membered monocyclic unsaturated heterocyclic ring, which consists 
of carbon atoms and from one to three heteroatoms selected from the 
group consisting of N, O and S, and wherein the nitrogen and sulfur 
heteroatoms may optionally be oxidized, and the nitrogen heteroatom 
may optionally be quaternized. 



Further abbreviations that may appear herein are 



defined as follows: 




DCC 


N^J'-dieycIohexylcarbodiimide 


DIC 


1 ,3 -dusopropy Icarbodiimide 


DEAD 


diethyl azodicarboxylate 


DMAP 


4-dimeu^ylaminopyridine 


DMF 


N, N-dimethylformamide 


DMSO 


dimethyl sulfoxide 


EtOAc 


ethyl acetate 


Ph 3 P 


triphenylphosphine 


m.p (or rap) 


melting point 


THF 


tetrahydrofuran 


m.w. (or mw) 


molecular weight 



Additional methods of making the compounds of the 
present invention are made by methods as described as follows and in 
general flowsheets IV through VII, below. 
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The compounds of this invention can be made from a 
steroid alcohol starting material, represented by general structural 
formula VIE: 



10 




vm 



wherein a and b are both single bonds and R^ is hydrogen, or a is a 
double bond, b is a single bond and is hydrogen, or a is a single 
bond, b is a double bond and is absent: R3 is -H, methyl or ethyl; 
Y is -OH or -(CHR^-OH; R 1 is -H, aryl, or alkyl 
unsubstituted or substituted with aryl; and n is 1-10. Methods of 
making starting alcohols of formula VIII are well known to those 
skilled in the art, and are described, for example, in the following 
publications: Rasmussoii, G.H., et al., J. Med, Chem„ 29, 2298-2315 
(1986); Rasmusson, G.H., et at, J. Med. Chem. . 27 1690-1701 
(1984). 

Furthermore, the starting 4-azasteroid-20-alcohols of 
formula VIII may be made by several methods well known to those 
skilled in the art. For example, 4-azasteroids containing a 17- 
carbonyl group (e.g. carboxaldehyde) may be reacted with the 
appropriate organo-metallic reagent to yield the corresponding 
secondary alcohol, while reduction yields the primary alcohol Also, 
an appropriate 17-ketone may be reduced (e.g. with sodium 
borohydride) to the desired alcohol. The above mentioned ketones 
may be made by several methods well known in the art; one 
particularly useful method is that of A. Bhattacharya et al., Synthetic 
Communications 2Q (17), 2683-2690 (1990), in which an activated 
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carbonyl compound is reacted with a suitable Grignard reagent to 
give the desired ketone. Other activated carbonyl compounds (e.g. 
pyridine thioesters) may also be used. These alcohol functions may 
be constructed both before and after the formation of the 4-aza 
moiety. 

For purposes of illustration, general flowsheets IV 
through; VH below employ specific steroid alcohol starting materials 
such as I7-hydroxymethyl-4-methyl-5a-4-azaandrostan-3-one 
(compound (ii) below), or I7-hydroxy-4-mefhyl-5a-4-azaandrostan- 
3-one (compound (v) below) as the starting alcohol. However, the 
present invention and the synthetic methods described herein are not 
limited by the use of any particular compounds in any of the schemes 
or synthetic descriptions presented below, except where otherwise 
noted, but rather the schemes and synthetic descriptions are 
presented for illustrative purposes to those skilled in the art. A 
person skilled in the art would be able to choose the appropriate 
alcohol starting material to use in the following general synthetic 
route descriptions to arrive at a target product within the scope of 
generic formula I. 

As depicted in general flowsheet IV below, thioethers 
(iv) can generally be made by forming the mesylate (in) of alcohol 
(ii) by common methods known in the art, e.g. using 
methanesuJfonyl chloride in CH2CI2 with pyridine, and then treating 

the mesylate with M + S~-R 4 , wherein M + is a metal ion, e.g. Na + or 
K + , and R 4 is as defined in formula L The M + S"-R 4 reagents are 
either commercially available, such as sodium thioethoxide or 
potassium thiophenoxide, or can be generated by methods well 
known in the art, e.g., as described in J.Org. Chem. 40. p 1181 
(1975) or J. Cto Soc., p 3127 (1928). 



I 3 
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FLOWSHEET IV 




As depicted in general flowsheet V, below, the starting 

alcohol (v) can be treated with a diazo-reagent (vi) using techniques 

well known in the art, e.g. using boron trifluoride etherate or 
Rh2(OAc)4, to obtain ethers of formula (vii). Diazo-reagents, such 

as diazomethane, diphenyldiazomethane, benzyldiazo-acetate, etc., 
are generated by methods well know in the art, such as by the 
methods described in the following publications: British Patent 
1,533,381; British Patent 1,459,285; J. Chem. Soc . Perkins 1, p. 
2030 (1975); Organic Synthesis. Collective Vol. ffl, p. 351 (1955); J, 
Org. Chem. . 24. p. 560 (1959). 

When R a is -H and R b is -COOC 2 H 5 in compound (vii), 
hydrolysis of the ester with base followed by treatment with acid 
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produces compound (viii). The acid (viii) can be coupled with an 
amine, e.g. an arylamine such as aniline, 4-t-butyl aniline, or p- 
amino-acetophenone, by common amide coupling procedures well 
known in the art, e.g., using the carbodiimide method with reagents 
such as DCC or DIC in the presence of DMAP, to form an amide 
exemplified by (x). When DCC is used, the sideproduct (xi) is 
formed as well; when DIC is used, a sideproduct similar to (xi) is 
formed except instead of a cyclohexyl urea moiety, it contains an 
isopropyl urea moiety: Treatment of (viii) with a diazo reagent, 
such as diphenyl diazomethane, and Rb.2(Ac)4 under conditions well 

known in the art leads to formation of compounds exemplified by 
(ix). - 

The 5a-4-azandro$tan-3-on-I7-yloxyacetic acid and 
ethyl 5a-4-azaandrostan-3-on-17B-yloxy-acetate analogs can be 
prepared according to general scheme 2 but are more preferably 
prepared according to the routes described in Examples 17 and 21 
herein, 

GENERAL FLOWSHEET V 



25 




R a =R b o-H; 

R a =B b = -Ph;or 

R a =H and R b = ^COOC 2 H ff or 

COOCHPhfr 
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FLOWSHEET V fCONTD) 

OCH 2 COOH 





Amide compounds of formula (x) can also be made by 
alternative methods well known in the art, e.g., by reacting (vii) 
wherein R a is -H and R b is -COOC2H5 directly with an unsubstituted 
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or substituted aryl-NH2 compound and heating the reaction, e.g., to 
about 170 P C - 180°C Another method, e.g., is to form a mixed 
anhydride of acid (viii) and react it with the desired primary amine 
to obtain compounds of formula (x). 

As depicted in Scheme 3, below, the starting alcohol (v) 
can be treated with a strong base, such as NaH or KOH, in an 
appropriate solvent such as DMF or DMSO, followed by treatment 
with an aDcyl- or alkenyl-halide (xii-a), such as hexyliodide or 
allylbromide for example, to form the corresponding alkyl- or 
alkenyl-efher product (xiii-a).. Use of KOH in DMSO is preferred. 

FLOWSHEET VI 




3.0 

Also as depicted in flowsheet V, aryl ether and 
heteroaryl ether products (xiii-b) can be prepared by treating the 
steroid alcohol starting material with a fluoroaryl or 
fluoroheteroaryl compound (xii-b), such as p-mtrofluorobenzene, p 
cyanofluoro-benzene or 3-fiuoropyridine for example, and NaH or 
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KOH in an appropriate solvent such as DMF or DMSO, with 
KOH/DMF and KOH/DMSO being preferred. 

Alternatively, aryl ether and heteroaryl ether products 
of formula (xiii-b) can be prepared by treating the steroid alcohol 
starting material with an unsubstituted or substituted hydroxy aryl or 
hydroxy heteroaryl compound such as phenol or 4-hydroxybiphenyl 
for example, and triphenylphosphine and diethyl azodicarboxylate 
(DEAD). With this method, the ether product will have stereo- 
chemistry at the 17-position that is the opposite of the starting 
alcohol when Y is -OH in formula (i). For example, using this 
procedure, 4-methyl- 1 7a-phenoxy-5a-4-azaandrostan-3-one is the 
product of 17B- hydroxy-4-methyl-5a-4-azaandrostan-3-one and 
phenol. 

Heteroaryl ether products can be reduced by methods 
well known in the art, e.g., by hydrogenation in an appropriate 
solvent such as MeOH, in the presence of a catalyst such as palladium 
or platinum on carbon, to obtain compounds of formula I wherein 
is a saturated heterocycle. 

As depicted in flowsheet VTJ below, compounds of 
formula (xvii) can be prepared by treating the amino hydrochloride 
derivative (xv) with the appropriate anhydride reagent using 
methods well known to those skilled in the art. in Scheme 4 
can be heterocycle, "A" as defined in the generic description of 
compounds of formula I, or -(CH2)q-CO-Q, wherein the variables 

"q" and "Q" are as defined in the generic description of compounds 
of formula I. Alternatively, compounds of formula (xvii) 
where R d is -(CH2)q-CO-Q can be made by treating (xv) 

CO 

with an anhydride of formula (CH^q O and base, 

CO 

such as pyridine, to make intermediate compounds of formula (xvii) 
where R d is -(CH2) q -COOH, and then making amides and esters 
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from the intermediate acid. Compound (xv) is prepared by 
reduction of the nitro group of compound (xiv) wherein R c is -NO2, 

by common techniques well known in the art, e.g., hydrogenation in 
the presence of a catalyst such as PtC>2, and treatment with an acid 

such as HCI. Compound (xiv) wherein R c is -NO2 can be prepared 
by methods decribed above for making aryl ethers. 

Also as depicted in scheme 4, below, the cyano group of 
compound (xiv), wherein R c is -CN, can be hydrolyzed by methods 
well known in the art, e.g., by treatment with H2O2 and base such as 

NaOH, to provide compound (xvi). The primary amide of (xvi) can 
be alkylated by methods well known in the art, such as with methyl 
iodide, for example, to make the secondary or tertiary amide 
derivatives. 



20 



25 
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FUQWSHEET VII 




25 

By using methods well known to those skilled in the art, 
the diazonium salt of compound (xv) can be made by treatment of 
(xv) with HNO2 or an alkyl nitrite. The resulting diazonium salt can 

be used as an intermediate in a variety of reactions to replace the 
30 diazonium moiety to make other substituted aryl ether derivatives. 
For example, the diazonium salt moiety can be replaced with a halo, 
-CN, -OH or alkoxy group by common methods well known to those 
skilled in the art. Or the diazonium moeity can be replaced with 
hydrogen to yield the unsubstituted aryl ether derivative. 
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Alternatively, the ethers of this invention may be 
obtained by first preparing the desired ether and thioether groups at 
the desired position in the appropriate non-aza steroid followed by 
ring opening of the A-ring and subsequent closure to the desired 4- 
azasteroid. For example, a 20-alkoxy-substituted pregn-4-en-3-one 
may be oxidized with permanganate periodate to the corresponding 
seco-acid which is then reacted with an appropriate amine to give, 
after reduction of the first obtained 4-aza-5-enesteroid, the desired 
20-ether-substituted-5a-4-azapregnan-3-one. 

EXAMPLES FOR THE CASE WHEN SIJRSTTTUENT "A" OF 
GENERAL FORMULA "I" IS AS DEFINED IN GROUP WAV' 

DESCRIPTION WHERE STRUCTURE A IS TTTA 

A first prefened embodiment of this class is represented 
by compounds of formula DC: 



20 
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IX 

wherein R 4 is -C^oalkyl, unsubstituted or substituted with one or 
more of 

-OH, halo, -C^galkoxy, -C^alkenyL -S(0)p-R 5 , -N(R 5 ) 2 , aryl 
unsubstituted or substimted with one or more of aryl, R^or 
, heterocycle unsubstituted or substituted with one or 



WO 93/23420 



PCT/US93/04643 



-97- 

more of R 7 or R 9 , or -C3.1Q cycloalkyl unsubstituted or 
substituted with one or more of R 7 or R 9 , and X, p, R 5 , 
R 7 , and R 9 are all as defined in formula I. 
5 Another preferred embodiment of this invention is 

represented by compounds of general structural formula IX wherein 
R is -Ci_20 alkvl substituted with -CONR 5 R 5 , -COOR 6 or 
-CONR 8 CONHR 8 , 

and X, R 5 , R<5, and R 8 are all as defined in formula I. 
10 Another preferred embodiment of this invention is 

represented by compounds of formula IX wherein is aryl 
unsubstituted or substituted with one or more of aryl, R^ or R^; 
heterocycle unsubstituted or substituted with one or more of R7 or 
R 9 ; -C3.10 cycloalkyl unsubstituted or substituted with one or more 

15 of R 7 or R 9 ; -NR 5 R 5 ; or -OR 5 ; 

and X, R 5 , R 7 , and R 9 are all as defined in formula I. 

Another preferred embodiment of this invention is 
represented by compounds of general structural formula X: 



20 



25 




O 
II 

(CHR 1 ) n -X-C-R 4 



30 

wherein R* is -Ci_20 alkyl, unsubstituted or substituted with one or 
more of 

-OH, halo, -C^alkoxy, -C^alkenyl, -S(0) p -R 5 , -N(R 5 >2, aryl 
unsubstituted or substituted with one or more of aryl, R? 
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or R 9 , heterocycle unsubstituted or substituted with one or 
more of R 7 orR 9 , 

or-C3 10 cyclbalkyl unsubstituted or 
substituted with one or more of R7 or R 9 , 
5 and X, n, p, R 1 , R 5 , R?, and R 9 are all as defined in formula I. 

Another preferred embodiment of this invention is 
represented by compounds of general structural formula X wherein 
R 4 is-Ci_20 ahcyl substituted with -CONR 5 R 5 , -COOR 6 or 

io -CONR 8 CONHR 8 , 

andX.n.R^RSR^andR 8 are all as defined in formula I. 

Another preferred embodiment of this invention is 
represented by compounds of formula X wherein R4 is aryl 
unsubstituted or substituted with one or more of aryl, R? or 

15 R9 ;heterocycle unsubstituted or substituted with one or more of R? 
or R 9 ; -C3.1Q cycloalkyl unsubstituted or substituted with one or 

more of R 7 or R 9 ; -NR 5 R 5 ; or -OR 5 ; 

and X* n, R i ,R 5 ,R7,andR 9 are all as defined in formula L 

Novel compounds of the present invention include but 
20 are not limited to the following compounds: 

O 

II. 
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20-(ll-(ethylthio)undecanoyloxy)r4-methyl-5a-4-azapregnan-3-one > 
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10 




o 



OC-CH 2 -0-C 2 H 5 



15 



20-ethoxyacetyloxy-4-methyl-5a-4-azapregnan-3-one, 

O 



C(CH 2 ) 10 -CH 2 S-CH(CH 3 ) 2 



20 




N 



17-(12-(isopropylthio)dodecanoyloxy)-4-methy]-5a-4-azaandrostan- 
25 3-one, 



30 




C-(CH 2 ) 10 -CH 2 -S-CH(CH 3 ) 2 
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C-CH 2 -0-C 2 H 5 



15 



20-ethoxyacetyloxy-4-methyl-5a-4-azapregnan-3-one, 

O 
II 



CCCH2) 10 -CH2S-CH(CH 3 ) 2 



20 




17-(12-(isopropylthio)dodecanoyloxy)-4-methyl-5a-4-azaandrostan- 



25 3-one, 




O 
K 



C-(CH2)to-CH2-S-CH{CH 3 ) 2 
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20-( 1 2-(isopropy lthio)dodecanoyloxy)-4-methyl-5oc-4- 

azapregnan-3-one, 
20-(l 1 -(ethylsulfinyl)undecanoyloxy)-4-methyl-5a-4-azapregnan- 

3-one, 

20-( 1 2-(t-butylthio)dodecanoyloxy)-4-methy I-5a-4-aza-pregnan- 
3-one 

4-methyl-20-(4-thien-2-yl)butyroyloxy-5a-4-aza-pregnan-3-one, 
2(Mrimethylacetyloxy-5a-4-azapregnan-3-one, 
20-(9-(isopropylthio)nonanoyloxy)-5a-4-azapregnan-3-one, 
20-( 1 2-(isopropylthio)dodecanoy loxy)-5a-4-azapregnan-3-one, 
20-acetoxymethyl-4-methyl-5a-4-azapregnan-3-one, 
4-methyl-20-(trimethylacetyloxy)methyI-5a-4-aza-pregnan-3- 
one, 

20-( 1 2-(isopropyIthio)dodecanoy loxy)methyl-4-methy l-5oc-4- 

azapregnan-3-one, 
lT-acetyloxymethyM-methyl-Sa^azaandrostan-S-one, 
4-methyl-17-trimethylacetyloxymethyl-5a-4-azaandrostan-3-one, 
l7-(2-ethylhexanoyloxy)methyI-4-methyl-5a-4-azaandrostan3- 

one, 

17-(methylaminocarbonyloxymethyl)-4-methyl-5a-4- 

azaandrostan-3-one, 
1 7-( 1 2-(isopropy Ithio)dodecanoyloxy )methyl-4-methyl-5a-4- 

azaandrostan-3-one, 
17B-(benzylaminocarbonyloxy)-4-methyl-5a-4-azaandrostan-3- 

one, 

20-trimethylacetyloxy-5ot-4-azapregn- 1 -ene-3-one, or 
20-(t-butylaminocart>onyloxy)-4-methyl-5a-4-azapregnan-3-one. 

Novel compounds of the present invention further 
include, but are not limited to the following compounds: 

17-(2-furylacetoxymethyl)-4-methyl-5a-4-azaandrostan-3-one, 
17-(4-isopropylphenylacetoxymethyl)-4-methyl-5a-4- 

azaandrostan-3-one, 
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17-<cyclohexyIacetoxymethyl)-4-mefeyl-5a-4-azaandrostan-3- 
one, 

I7-(3-indolylacetoxymethyl)^-methyl-5a^-azaandrostan-3-one, 
17-(4-methylcycIohexanec 

azaandrostan-3-one, 
n<4<3-indoIyl)-butyroyloxymethyI)-4-methyi-5a-4- 

azaandrostan-3-one, 
17<4-isobutylbenzoylox 

one, 

I7^acetoxyacetyloxymethylM.-^^ 

17-(6-bromohexanoyloxymetiiyl)-4-methyl-5a-4-azaandrostan-3- 
one, 

4-methyl-20<4-nitrobenzoyloxymethyl)-5a-4-azapregnan-3-one, 
20-((3-acetamido)benzoyloxy)-4-methyl-5a-4-azapregnan-3-one, 
20<3,4-dimethoxyphenylacetyloxymethyl)^-metbyl-5a-4- 

azapregnan-3-one, 
I7-(4-ethoxybenzoyIpxymethyl)^-methyl-5a-4-azaandrostan-3- 

one> 

4-metfayI-20-(palmitoyloxymethyl)-5a-4-azapregnan-3-one, 
17-(iminodibenzyI-5«carbonyloxymethyl)-4-methyl-5a-4- 

azaandrostan-3-one, 
4-methyl-20-(stearoyIoxy)-5a-4-azapregnan-3-one, 
I7-(3,5-bis-(trifluoromefliyl)benzoyloxyniethyl)-4-methyl-5a-4- 

azaandrostan-3-one, 
17^3^yanobenzoyloxymethyl)-4-me^ 

one, 

20-(heptafluorobutyroyloxymethyl)-4-methyl-5a-4-azapregnan- 
3-one, 

20-(4-benzoylbrazoyIoxymethyl)-4-methyl-5a-4-azapregnan-3- 
one, 

I7-(benztriazol-5-carbonyloxymethyI)-4-methyU5a-4- 

azaandrostan-3-one, 
20-C3,5-difluorobenzoyIoxy)-4TmethyI-5a-4-azapregnan-3-one, 
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17-(bis-(4-isopropyl)phenyl)acetyloxymethyl-4-methyl-5a-4- 

azaandrostan-3-one, 
4-methyl-20-(salicyloyloxymethyl)-5a-4-azapregnan-3-one, 
17-((3-hydroxy-4,4,4-trichlorobutyroyloxy)methyl)-4-methyl- 

5a-4-azaandrostan-3-one, or 
17-(cinnamoyloxymethyl)-4-methyl-5a-4-azaandrostan-3-one. 

Also included within the scope of this invention are 
pharmaceutically acceptable salts or esters, where a basic or acidic 
group is present in a compound of formula I, such as on the 
substituted alkyl, cycloalkyl, aryl or heterocyclic moiety. When an 
acidic substituent is present, i.e. -COOH, there can be formed the 
ammonium, sodium, potassium, calcium salt, and the like, for use as 
the dosage form. 

Where a basic group is present, i.e. amino, acidic salts, 
i.e. hydrochloride, hydrobromide, acetate, pamoate, and the like, can 
be used as the dosage form. 

Also, in the case of the -COOH group being present, 
pharmaceutically acceptable esters can be employed, e.g. acetate, 
maleate, pivaloyloxymethyl, and the like, and those esters known in 
the art for modifying solubility or hydrolysis characteristics for use 
as sustained release or prodrug formulations. 

Hie compounds of the present invention, may have 
asymmetric centers and occur as racemates, racemic mixtures and as 
individual diastereomers, with all isomeric forms being included in 
the present invention. 

The compounds of this invention can alternatively be 
made generally from a steroid alcohol starting material, represented 
by formula XI: 
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5 




wherein a and b are both single bonds and R 2 is hydrogen, or 

a is a double bond, b is a single bond and R 2 is hydrogen, or 
a is a single bond, b is a double bond and R 2 is absent; 
R 1 is -H, aryl, or C] _3alkyl unsubstituted or substituted with aryl; 
R3 is -H, methyl or ethyl; and n is zero through 10. 

Methods of making starting alcohols of formula XI are 
well known to those skilled in the art, and are described, for 
example, in the following: publications: Rasmusson, G.H. et al., L 

2Q Med. Chem., 29, 2298-23 15 (1986); Rasmusson, G.H. et al, J. Med. 
CJienL, 27, 1690-1701 (1984). 

Furthermore, the starting 4-azasteroid-20-alcohoIs of 
Formula XI may be made by several methods well known to those 
skilled in the art. For example, 4-azasteroids containing a 17- 

25 carbonyl group (e.g. carboxaldehyde) may be reacted with the 
appropriate organo-metallic reagent to yield the corresponding 
secondary alcohol, while reduction yields the primary alcohol. Also, 
an appropriate 17-ketone may be reduced (e.g. with sodium 
borohydride) to the desired alcohol The above mentioned ketones 

30 may be made by several methods well known in the art; one 

particularly useful method is that of A. Bhattachaxya et al., Synthetic 
Cbmmunications 20(17), 2683-2690 (1990), in which an activated 
carbonyl compound is reacted with a suitable Grignard reagent to 
give the desired ketone. Other activated carbonyl compounds (e.g. 
pyridine thioesters) may also be used. 
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These alcohol functions may be constructed both before 
and after the formation of the 4-aza moiety. 

One method of preparing compounds of formula I is to 
condense the starting steroid alcohol with an acid of formula (ii) 

R 4 -COOH (ii) 

under conditions known to those skilled in the art, e.g., in an 
appropriate solvent such as CH2CI2, in the presence of 4- 

1 

(dimethylamino)-pyridine (DMAP) and N,N- 
dicyclohexylcarbodiimide (DCC). 

Another method of preparing compounds of formula I is to combine 
the starting alcohol (i) with an acid chloride of formula (iii) or acid 
anhydride or mixed anhydride of formula (iv) 

R 4 -C0C1 (iii) 
(R 4 CO) 2 0 (iy) 

under conditions known to those skilled in the art, e.g. under dry 
conditions using an appropriate solvent such as CH2CI2 at a reduced 

temperature, such as about 0°C, in the presence of a base such as 
pyridine. 

Carbamate derivatives of formula I can be prepared by 
reacting the starting alcohol XI with an isocyanate compound, such 
as benzyl isocyanate or t-butylisocyanate for example, under 
conditions known to those skilled in the art, e.g., under dry 
conditions in an appropriate solvent such as benzene, in the presence 
of a base such as 1 ,8-diazabicyclo[5.4.0]undec-7-ene (DBU), with 
heating e.g. to 60°-70°C. 

The thiol esters may be conveniently prepared from the 
corresponding alcohol via the literature procedure described in 
Tetrahedron Letters, 22 (1981) pp. 31 19-3122, that is, the alcohol 
and a thiolacid are reacted together in the presence of the preformed 
adduct from triphenylphosphine and diisopropyl azodicarboxylate. 
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Alternatively, the free thiol obtained from these thiolesters via 
standard saponification or reduction methods may then be acylated 
via standard procedures to obtain other thiolesters. 

The variable "R 4 " used in the above synthetic method 
descriptions is defined in formula I. 



EXAMPLES FOR THE CASE WHEN SUBSTITUENT "A" OF 
GENERAL FORMULA "I" TS AS DEFINED TN GROUP "TVCAY 



10 



An embodiment of this category is where: 



A is : 



(a) 



R 2 
I 



15 




20 




except when R 2 equals H; there is 
a 5aH and W equafs C(0), R 3 can 
not be C^^ alkyl, 



25 




R l is: 



30 



H, or 

c i-20 alk yu 



R 2 is: 



H, or 

Ci_20 al W 
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R 3 is: 

H, 

Ci^oalkyl. 
C 6 . 14 aryl, 

heteroaryl, 

C6.i4aiylC 1 . 2 oalkyl, 
heteroarylC \ _20 a lky 1, 
C j _20 alkylthioCj .2oalkyI, 
Cj_20 alkylsufonylCi_2oalkyl, 
C j .20 alky] sulfiny 1C \ .20alky 1, 
C j .20 alky loxycarbonylC j _2oalkyl, 
Ci-20 alkylC^arylC^oalkyl, 
carboxyC] _2oaIkyl, 

c i -20^ lox y c 1 -20^ 1 » 

C\ _2oalkoxycarbonylC| _2oalkyl, 
C\jiQaikyica.rbony\CiJ2QdXky\, 
C3_2ocycloalkyl, 
C3_2ocycloalkylC i _2oalkyl, 

14 arylC j _2oalky loxy carbonylC i _20 a ^ky 1, 
heteroarylC j _2oalky loxycarbonylC j _20 alky I, 
haloCi_2oalkyI, 
halohydroxy C j _2oaIkyl, 
hydroxyC] _20&lkyl, 
thiosulfatoC \ _2oalky 1, 
c 6-14 arylCi^oalkyloxyC!^^!, 
diary lCi_2oalkyl, 
triarylCi_2oaIkyl, 
C2-20 alkenyl, 
C2-20 alkenylCi_20alkyl, 
• C6. 14 ajylC 2 .20alkenyl, 
heteroary!C2_20 a ^kenyl, 
Cg_i4 arylcarbonylarylCi.2oalkyl, 
C 2 .2oalkynylC \ _2oalkyl, 
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15 



20 



25 



. - 108 - 
heteroarylC2_20 a l ,c y n y ^ I -20*^ » 

R 4 is 

H, 

Ci_20 ^y'. 

heteroaryl; 

R 5 is: 

H, or 

Ct„2oalkyI; 



Wis 



O O 

II II. 
-C-, or -S-; 

II 
O 



x is an integer from I to 25; 

and dashes indicate a double bond is optionally present. 

Advantageously, compounds of the following general 
structural formula. XII are disclosed: • 




30 




xn 
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and the pharmaceutical^ acceptable salts thereof, 
wherein 



A is: 

5 



15 



R 2 

I 

(a) R 4 v^N-W-R 3 



except when R 2 equals H; there is 
(b) R 2 ^ N ^W-R 3 a 5aH and W equals C(O), R 3 can 

| not be C 1 . 12 alkyl, 



R 5 , 
R 2 



(c) R 4 - 



20 




X 



N-W-R3 I wherein 



R 1 is: 



H, methyl or ethyl; 

R 2 is: 

H, or 
H, 

Cj^O^ky' further comprising a straight or branched chain 
alkane of up to 20 carbon atoms; 
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^6-14 ^1 wherein aryl comprises a mono or 
polycyclic system composed of 6-membered aromatic rings either 
unsubstituted or substituted with R wherein R comprises H, Ci . 
galkyl, arylCi_2oaH^l with the alky I groups unsubstituted or 
substituted with hydroxyl, Cj.galkyloxy, carboxy CQ.joalkyI, or 

halogen or aryl is directly substituted independently with hydroxyl, 
haloCj .2oalkyl, carboamide, benzoyl, Cj _2oalkyloxy, Cy _2oalkyl, 
c --2-20 aUcen y^ cyano, nitro, acetamide or halogen; 

10 

heteroaryl which comprises a mono or polycyclic 
system composed of 5 or 6-membered aromatic rings containing 1, 
2, 3 or 4 heteroatoms chosen from N, O, or S and either 
unsubstituted or substituted with R or independently with hydroxyl 
15 C I ^O^Mo^y, Ci _2QalkyI, benzoyl, carboamide> acetamide, 

halogens, C2_20 a l ken yl> cyano, nitro, or haloalkyl directly bonded to 
the aromatic carbon atom(s); 

c 6-14 arylCi^O^y 1 of ^ formula: 




wherein the aromatic ring i& optionally and independently, substituted 
with R 7 and R 8 wherein R 7 and R** comprise: 
H, 

CH 3 , 
C 2 H 5 , 

carboxamido, 
OCH 3 , 

CjCgalkylthio, 
C j Cgalkylsulfinyl, 
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CjCgalkylsulfonyl, 
NH 2 , 

CH 3 NH,(CH 3 ) 2 N-, 
N0 2 , 

CN, 
OH, 
Fl, 

acetamido, 
CI, 

OC 2 H 5 , 
CF 3 ,. 

isopropyl, or 

isobutyl; n equals 1-20 and the Ci_2oalkyl group is optionally 
substituted with R 7 ; 

HeteroarylC|_2oalkyl further comprising the formula 



20 



25 




wherein X equals O, S, or NR; and n equals 1-20; 

C j_2()alkylsulfonylC \ _20 a lkyl 
C J : 2 oalkylthioC i _20 alk y 1 

Ci. 2 oalkylsulfinylCi. 2 oalkyl comprising the formula: 

-(CH2)nS(0)p-R 9 wherein R 9 comprises 
CH 3 , ~ 
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C3H7. 
C4H9, 

isopropyl, 

isobutyl, 

sec-butyl, 

t-butyl, 

isopentyl, 

neopentyl, or 

isohexyl; n equals 1-20, p = 0-2; 
Ci_2oalkyloxycarbonylCi_2oalkyl further comprising the formula: 



15 



O 

-(CH 2 )n-C-ORl0 wherein RlO 



comprises: 



20 



CH 3 , 
C 3 H 7 , 



C4H9, or 

C5H1 1 ; and n equals 1-20; 



25 



CarboxylCi_2oaIkyI further comprising: 
O 

-(CH2)n-C-OH;n=l-20; 



C i_2oalkylcarbonylC j. 2Q auc yi further comprising the formula 



-(^VCCCHs^-CHg, 



O 



30 



n equals 1-20; 
m equals 0-19; , 



C3_20cycIoalkylCi_20alkyl of the formula: 
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-(CH2) n -(cycloalkyl) wherein the cycloalkyl portion comprises 
monocyclic, bicyclic, or polycyclic hydrocarbons of up 
to 20 carbon atoms wherein the rings are optionally 
substituted with R*; and n = 1-20; 

ArylCi_2oalkyloxycaibonylCi_2oalkyl of the formula: 



10 



-(CH 2 ) n -C-0(CH 2 ) n - 




15 



wherein n = 1 -20; 



HeteroarylCi_2oaikyloxycarbonylCi_2oaIkyl of the formula: 
O 

-(CH 2 ) n -C-0-(CH2) n -Heteroaryl 
20 wherein Heteroaryl is as defined and n = 1-20; 

haloCj..20 a lkyl °f me formula: 
-(CH2) n -CH 2 X wherein 

X equals Br, CI, F or I; n is 1-19; 



25 



30 



hydroxy lCi_2()alky I of the formula: 
-(CH2)nCH20H;nisl-19; 

halohydroxylCi_20 a lkyi of the formula: 

X 

-(CH 2 ) n -CH-(CH2) q -C-X 

OH X wherein X 

equals Br, CI, F or I; n = 0-18, q = 0-18 n +q = 0-1 8; 

ThiosulfatoCi.2oalkyl of the. formula: 
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-(CH2)„CEf25S03Na;iiisl-2^ . 
AryICi_2oalkyloxyCi_2oalkyl of the formula: 



■fCHaK,-0(CH^ B - 



P ^ ;nfs1-20; 




t 



10 



ArylcarbonylarylCi_2QaifcyI of the formula: 



15 -(CH2) n -0-(CH 2 J n f -C— f . n equals 1-20; 



R* 



R 8 



20 



DiarylCi_2oalkyl of me formula: 



25 



-(CK 2 ) n C 



JO 



r 7 . n equals OVI 9; 



30 TriarylCi,20 a ^ °f me fonnuJa: 
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5 




-(CH 2 ) n C 




10 



r7 , n equals 0-19; 



C6-14 ar y^2.20 a ^enyl of the formula: 



(CH 2 ) n -(CH«CHMCH2), 



wherein: 
n = 0-18, 
m = 0-18, 
n + m = 0-18; 
R 4 is 

H, 

c 6-14 ar yU or 
heteroaryl; 

R 5 is: 

H, or 

Ci_i2alkyl; 



15 



20 
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Wis: 



0 

-C-,or 
O 

-S-, 

o 

x is an integer from 1-10;. 

and the dashes indicate a double bond is optionally present. 



Compounds of the general structural formula XIII 



and listed in Table 1 are representative of the compounds claimed in 
the instant invention. In a preferred embodiment, R 1 may be H or 
CH3 and A may be as indicated in Table 1. Particular representative 

chemical names are also listed in Table 1 adjacent to the respective ' 
side chain and specifically reflect whether the 1 position is saturated 
or unsaturated. Advantageously, is CH3, A is as indicated in 
Table 1 and the 1 position is saturated. 



15 



A 



20 




Xffl 
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Side Chain A Compound(s): 



Q 4-methyl-20(trimethylacetamido)- 
21 go n-c— 5a-4-aza-pregnan-3-one 

4-methyl-20(trimethylacetamido)- 
5a-4-aza-1 -pregnen-3-one 



(1) \j»N-u- 



10 



15 



20 



V 



O 4-methyl-1 7p(trimethylacetamidomethylH-aza- 

Hll . 5a-androst-1 -en-3-one 
(2) ^N-C | 4-methyl-17(5(trimethylacetamidomethyl)-4-aza- 



5a-androstan-3-one 



O 4-methy 1-1 7p(trimethylacetamido)-4-aza- 

H II 5a-androst-1-en-3-one 
(3) 1 4-methyI-17p(trimethylacetamido-4-aza- 



5a-androstan-3-one 



1 7p(acetamido)-4-methyl-4-aza- 
5a-androst-1-ene-3-one 

1 7p(acetamido)-4-methyl-4-aza- 
25 r 5a-androstan-3-one 



(4) HN-C-CH 3 

1- 



30 
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TABLE 1 fCONT'D) 

Side Chain A Compound(s): 

H? — a 4-methyl-17p(2-thiophenesulfonamidomethyl-4- 

(5) N ' s — >. y aza-5a-androst-1-en-3-one 

H s 4-methyM7p(2-thiophenesulfonamidomethyl)-4- 

r aza-5a-androstan-3-one 



10 



O 
H II 

<N-C(CH2) 10 CH 2 -S-< 17p(fsopropyKhiododeranoylamidomethyl)- 
4-methyl-4-aza-5c^androst-1-en-3-one 
1 7p(isoproplthiododecanoylamidomethyl)- 
i5 4^methyf-4-aza-5d-androstan-3-one 



(6) 



(7) 



20 



H 4-methyl-17P(2-thiophen©carboxamidomethyl)- 

|sj.q ^\ 4-aza-5a-androst-1-en-3-one 

^ S— If 4-methyl-17p(2-thiophenecarboxamidomethyl)- 
4-aza-5a-androstan-3-one 



O 

l-l || 17p(carbomethoxyoctanoylamidomethyl)- 
(8) / N *C(CH 2 )7C0 2 CH 3 4-methy!-4-aza-5a-androst-t-en-3-ona 
25 A 17p(carbomethoxyoctanoylamidomethyl)- 

4-methyl-4-aza-5a-androstan-3-one 
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TABIE 1 fCQNT'P) 



10 



Side Chain A 



(9) 



< 



O 
N-C- 




O 



H 



Compound(s): 

17p((2-(4-isobutylphenyl)-propionamido- 
methyl)-4-methyl-4-aza-5a-androst-1-en- 
3-one 

17P((2-{4-isobutylphenyl)-propionamido- 
methyl)-4-methyl-4-aza-5a-androstan- 
3-one 

17p(8-carboxyoctanoylamidomethyl)- 



(1 0) ^N-C(CH 2 ) 7 COOH 4 -methyl-4-aza-5a-androst-1-en-3-one 



15 



1 7p(8-carboxyoctanoylamidomethyl)- 
4-methyl-4-aza-5a-androstan-3-one 



20 



H 



/N-C-CH 2 -C-CH 3 

i 



17P(acetoacetamidomethyl)-4-methyl- 
4-aza-5a-androst-1 -en-3-one 

17P(acGtoacetamidomethyl)-4-methyl- 
4-aza-5a-androstan-3-one 



25 



O 17p(1-Adamantylacetamidomethyl)- 
f12 . /N-C-CH 2 -1-Adm 4-methyl-4-aza-5a-androst-1-en-3-one 
1 Jj ' 17p{1-Adamantylacetamidomethyl)- 

4-methyl-4-aza-5a-androstan-3-one 



30 



WO 93/23420 



PCT/US93/04643 



Side Chain A 
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TABLE 1 [QQNID] 

Compouncf(s); 



10 



O 

(13) ^N-C-CH 2 -^ 



O 
II 

(14) HN-C-tCHgJuS-l- 



i 



IS 



4-methyl-17p(2-thiopheneacetamfdomethyl)- 
4-aza-5a-androst-1 -en-3-one 
4-methyl-17p(2-thiopheneacetamidomethyl)- 
4-aza-5a-androstan-3-one 



17p(12-(t-butylthio)dodecanoylamido)- 
4-methyl-4-aza-5a-androst-1-en-3-one 
17p(12-(t-butylthio)dodecanoylamido)- 
4-methyl-4-aza-5a-androstan-3-one 



20 



O O 
(15) ^N.C-CH 2 -CH 2 .C.OCH a -^Q) . 

17p(3-(carbobenzyloxy)propionamiddmethyl)- 
4-mefhyl-4-aza-5ct-androst-1 -en-3-one 
17p(3-(caFbobenzylox)propfonamidomethyl)- 
4-methyl-4-aza-5a-androstan-3-one 



25 




30 



t7p(carbomethoxyoctanoylam}domethyI)- 
4-methyl-4-aza-5a-androst-1-en-3-one 

17p(carbomethoxyoclanoyIamidomethyl)- 
4-methyM-aza-5a-androstan-3-one 
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TAPLE 1 (CQNTP) 



10 



Side Chain A Compound(s): 



17p(8-(carbomethoxy)octanoylamido)- 
.. 4-methyl-4-aza-5a-androst-1-en-3-one 
\ t / ^N-C-(CH2)7C0 2 CH3 i7p(8-(carbomethoxy)octanoyfamido)- 

4-methyl-4-aza-5a-androstan-3-one 



X 



jj 17p(isopropylthiododecanoylamido)- 

( 18 ) HN-C-(CH 2 ) 11 -S— < 4-methyl-4-aza-5a-androst4-en-3-one 

Jk 1 7p(isoproplthiododecanoylamido)- 

15 /\ 4-methyl-4-aza-5a-androstan-3-one 



17p(benzenesulfonamidomethyl)-4-methyl- 
4-aza-5a-androsM-en-3-one 



(19) 17p(benzenesulfonamidomethyl)-4-methyl- 
20 V ° 4-aza-5a-androstan-3-one 



25 



30 
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TABLg 1 (QQNTD) 

Side Chain A Compound(s): 



(20) 



O 

H || 17p(6-Bromohexanoylamidomethyl)- 
^N-C-(CH 2 > 4 CH 2 Br 4-methyl-4-aza-5a-androst-1 -en-3-one 
^ 17p(6-Bromohexanoylamidomethyl)- 

4-methyl-4-aza-5a-androstan-3-one 



H ^ 170(1 2-hydroxydbdecanoylamidomethyl)- 

(21) ^N-C-(CH 2 )nOH 4-methyl-4-aza-5a-androst-1-en-3-on© 
rS ' 17p(12-hydroxydodecanoylamidomethyl)- 

15 4-methyl-4-aza-5a-arrdrostan-3-one 

4-methyl-17P(2-(4-nitrophenyl)propiort- 

(22) h II / amidomethyl)-4-aza-5a-androst-1-en-3-one 
-N-C — ( 4-mettiyl-17p(2-(4-nitrophenyl)propion- 

20 ^ ijQl am ' domethy ^" 4 " a2a " 5a " androstan " 3 "° ne 

^ ^ 17p(isopropylthioacetamidomethyl)- 

(23) ^N-C'^'S^ <f 4-methyl-4-aza-5a-androst-1-en-3-one 

25 ^| ^ 17p(isopropylthioacetamfdomethyl)- 

^ 4-methyl-4-aza-5oc-androstan-3-one 
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Side Chain A 



(24) O 
H II 



TABLE 1 (CONT'D) 

Compound(s): 



^N-C-(CH 2 )4CH 2 SS03Na 



4-methyl-17p(thiosulfatohexanoylamido- 
methyl)-4-aza-5a-androst-1-en-3-one 
4-methyl-1 7p(thiosulfatohexanoylamido- 
methyl-4-aza-5a-androstan-3-one 



, 25 . 1 7p(benzyloxyacetamidomethyl)- 

io |_| || j , 4-methyl-4-aza-5a-androst-1-en-3-one 

-C-CH 2 -0-CH 2 — ((3/ 17p(benzyloxyacetamidomethyl)- 



4-methyl-4-aza-5a-androstan-3-one 




1 7p(carbomethoxyacetamido methyl)- 
4-methyl-4-aza-5a-androst-1-en-3-one 
17p(carbomethoxyacetamido methyl)- 
4-methyI-4-aza-5a-androstan-3-one 

17p(diphenylacetamidomethyl-4-methyl- 
4-aza-5a-androst-1 -en-3-one 
17p(diphenylacetamidomethyl)-4-methyl- 
4-aza-5a-androstan-3-one 

4-methyl-17p(3,3 t 3-tripheny1propionamido- 
methyl)-4-aza-5a-androst-1-en-3-one 
4-methyl-17p(3,3 ( 3-triphenylpropionamido- 
methyJ)-4-aza-5a-androstan-3-one 



30 
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The following additional compounds may also be 
prepared according to the procedures described in the instant 
specification. 

178<2-Furylacetemidomethyl)-4-Methyl-4-aza-5a-androstan-3- 
one; 

1 7fi-(4-Isopropylphenylac£tanridome 

androstan-3-one; 
17B<Cyclohexylac£tamidomethyl)^ 

3-one; 

176<3-Indolylac6tamidomethyl)^ 
one; 

4-Methyl-I7B-(4-Methylcyclohe 

5oc-aridrostan-3-one; 
176-(4-(3-Indolyl)-butyramidomethyl)-4-Methyl-4-aza-5a- 

androstan-3-one; 
1 7B-(4-Isobutylbenzamidomethy I>4-Methy I-4-aza-5cc-androstan- 

3-one; 

17B-(Ac«toxyacetanridomethyl)-4*Methyl-4-aza-5a-androstan-3- 
one; 

17B-(6-Bromohexanoylamidomethyl)-4-Methyl-4-aza-5a- 
androstan-3-one; 

4-Methyl-20-(4-Nitrobenzamidomethyl)-4-aza-5a-pregnan-3-one; 
20<(3-Acetamido)benzamido)-4-Methyl-4-aza-5a-pregnan-3-one; 
20-(3,4-Dimethoxyphenylac«tamidomethyI)4-Methyl-4-aza-5a- 
pregnan-3-one; 

17B-(4-EthoxybenzamidomethyI)-4-Methyl-4-aza-5a-androstan- 
3-one; 

4-MethyI-20-(PalmitoyIamidomethyl)-4-aza-5a-pregnan-3-one; 
17B-(Iirdnodibenzyl-5-carboxamidomethyl)-4-Methyl-4-aza-5a- 

androstan-3-one; 
4-MethyI-20<StearoyIamido)-4-aza-5a-pregnan-3-one;4-Methyl- 

17B-(3,5-Bis-(Trifluoromethyl)benzamido-methyI)-4-aza- 

5a-androstan-3-one; 
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17K-(3-Cyanobenzamidomethyl)-4-MethyM-aza-5a-androstan-3- 
one; 

20-(Heptafluorobutyramidomethyl)-4-Methyl-4-aza-5a-pregnan- 
3-one; 

20-(4-Benzoylbenzamidometiiy])-4-Methyl-4-aza-5oc-pregnan-3- 
one; 

17B-(Benztriazol-5K)arboxamidomethyl)-4-Methyl-4-aza-5a- 

androstan-3-one; 
20-(3,5-Difluorobenzamido>4-Methyl-4-aza-5a-pregnan-3-one; 
17B-(Bis-(4-Isopropyl)phenyl)acetamidomethy]^MethyI-4-aza- 

5a-androstan-3-one; 
4-MethyI-20-(SaIicylamidomethyl)-4-aza-5a-pregnan-3-one; 

175- (Cinnamoylamidomethyl)-4-Methy]-4-aza-5a-androstan-3- 

one; 

176- ((3-Hydroxy^,4,4-trichlorobutyramido)methy])-4-Methyl-4- 

aza-5a-androstan-3-one. 

Synthesis of Testosterone 5-oc Reductase Inhibitors : 

General flowsheet VH3 illustrates the synthesis of the intermediate 

oximes and amines used to produce compounds claimed in the instant 

invention. 



25 
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20 

A stirred mixture of 4-methyl-3-oxo-5-a-4- 
azaandrostan-17-carboxaldehyde, hydroxylamine hydrochloride, 
anhydrous pyridine,, and anhydrous ethanol is refluxed gently under 
a nitrogen atomosphere for six to seven hours. After cooling, the 

25 ice-cooled mixture is diluted, with stirring, with a slight excess of 
chilled dilute hydrochloric acid. The suspension is then aged for 
about twenty minutes, filtered, washed with water and dried to give 
compound 1. 

With reference to flowsheet VHI, a mixture of the 

30 oxiine (1), ethanol, glacial acetic acid and water is reduced in the 
presence of platinum oxide (PtO^) until chromatographic analysis 

(TLC) indicates complete reduction to the amine (2>. The filtered 
reaction mixture is concentrated in vacuo; die resultant residue is 
dissolved in chloroform XCHCI3) and washed with fresh dilute 

sodium hydrogen carbonate solution. The chloroform phase is then 
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dried with sodium sulfate (Na2SC>4). Concentration of the resultant 
CHCI3 solution followed by trituration of the residue with 
hexane/ether will yield 2 as a white solid. 

The following amines are representative of those 
obtained from the corresponding carbonyl compounds utilizing the 
basic procedures described in flowsheet VIE for preparation of the 
oximes and amines: 
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17-Amino-5-nt-4-a7:aandro?!tan-3-one: * 



5 




CH 3 (6) 



20-Amino-4-methvl-5-a-4-arapreBnaD-3-one : 




CH 3 (8) 



20-(AmiDomethvD-4-meaivl-5-a»4-azapregnan-3-one: 
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5 




0) 



2Q-(Aminomethvn-5-a-4-azaDre&nan-3-one : 

As flowsheet VIII indicates, the oximes useful as 
intermediates may readily be prepared by reacting 4-azasteroidaI 
aldehyde or ketone with hydroxylamine hydrochloride to form the 
corresponding oxirne. The resultant oximes are subsequently 
reduced with hydrogen (H2) and platinum oxide (PtO^) or other 

suitable reducing agent to yield the respective amine. The product 
amides may be further alkylated with, for example, alkyl halides to 
give the corresponding alkylated compounds. Alternatively, the 
primary amines may be alkylated by well known synthetic 
procedures to the corresponding secondary amines and then acylated 
to the product amides. 

Flowsheet IX illustrates the synthesis of the compound 
4-methyl-17(trimethylacetyiamido)-5-a-4 azaandrostan-3-one and is 
representative of a basic synthesis of compounds claimed in the 
instant invention in which an amine is reacted with an acylating agent 
(or acid equivalent). These reagents include acyl halides and acid 
anhydrides. 
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O 

(1) -p C-cf, pyridine. 

C4) 

O -25° 



10 

To a stirred, ice-cold solution of (4), anhydrous 
methylene chloride and pyridine is added trimethylacetylchloride 
dropwise over approximately one minute under a nitrogen 

l5 atmosphere. After an additional fifteen minutes at ice-bath 

temperatures, the mixture is allowed to warni to room temperature 
(25°C) and stirred for an additional fourteen hours. The mixture is 
then transferred to a separatory funnel with additional CH2CI2, 
washed with dilute (0.3N)HC1, dried (Na2SC>4), concentrated and 

20 recrystallized (ethyl acetate) to yield 10 as a white solid. 

As flowsheet IX illustrates, 4-azasteroidal primary or 
secondary amines described in the instant invention are reacted with 
the desired activated carbonyl compound, such as trimethylacetyl 
chloride, to yield the target amide. Representative acyl halides or 

25 acid anhydrides of the formula: 



30 

R3 equals 

C^oaUcyl, 
aryl, 

heteroaryl, 




O 

I' ; 

X-C-R 3 wherein 
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arylCi_2oalkyl, 
heteroarylC j _2()alky 1, 
C i _2oalkylarylC j _2oalkyl, 
C\ _2oalkyloxycarbonylalky I, 
Cj _2oalkylcarbonylC j _2oalkyl, 

c i-2o c y cloalk y ic i-2o alk y 1 ' 

arylCi_2oalkyloxycarbonylCj.2oalkyl, 
haloCi_2()alkyl, 
__ary 1C i _2oalky loxoC \ _2oalky I, 
diarylCi_2oalkyl, 
triarylCj_2oalkyl, 
C 2 .20 alkenyl, 
C2-20 alkenylC 1 _2oalkyl, 
C2_20 al kynylC t .2oalkyl, 
arylC 2 _2oalkynylC 1 _ 2 ()alkyl, 
heteroarylC2_20 a lky lny IC ] _20 a lky 1 , 
or arylC2_20 a U cen yl ma y be used in the instant invention. 

Acyl halides or activated carbonyl compounds disclosed 
in this invention are commercially available or may be prepared 
from the corresponding carboxylic acid and thionyl chloride 
(SOCI2), phosphorous pentahalide (PX5), or phosphorous trihalide 
(PX3). See Ansell in Patai, "The Chemistry of Acyl Halides", 35-48, 

Interscience, New York (1972). 

The primary or secondary amines disclosed in the 
instant invention may also be reacted with alkyl and aryl sulfonyl 
halides or anhydrides to yield compounds claimed in the instant 
invention. 

If a sulfonylhalide or anhydride of the formula 



O 

X-S-R3 
O 
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is used, R3 may equal the groups defined above for the carbonyl 
species* 

Amides or sulfonamides representative of those obtained 
from the corresponding amines utilizing the basic procedure 
described in flowsheet DC by substituting either the amine or the 
activated carbonyl compound may be prepared. For example, 
compound 6 may be substituted for compound 4 in flowsheet IX and 
reacted with the indicated acylating agent (trimethylacetyl chloride) 
to yield compound 11 (4-metihyl-2(Htrimethylacetamido)-5-a-4- 
azapregnan-3 f -one). If compound 2 is reacted with 8-(carbo- 
methoxy)octanoyl chloride using the procedure described in 
flowsheet DC, (17-(8-(Carbomethoxy)-octanoylamidomethyl)-4- 
methyl-5-a-4-aza-androstan-3-one) is produced: . 

is O 



20 




25 

If sulfonyl halide is substituted for an acyl halide and 
reacted with an amine such as 2, (4-methyl-17-(2-thiophenesulfonyl- 
amidomethyl)-5-a-4-azaandrostan-4-one) may be prepared: 



3D 



WO 93/23420 



PCT/US93/04643 



- 133 



10 



H O 




Flowsheet X illustrates the synthesis of 17B-(12- 
(Isopropyl-thio)dodecanoylamidomethyl)-4-methyl-5a-aza-androstan 
-3-one (14): 



15 



20 



25 



30 





(1) HO-C-(CH 2 ) 10 CH 2 -S — { 

(2) 4-dimethylaminopyridine 
(DMAP) 

(3) N.N'-dicyclohexyl- 
carbodimde (DCC) 



O 

Hi! , 
N-C-(CH) 10 CH 2 -S— <^ 



FLOWSHEET X 
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*prepared from 12-bromododecanoic acid and sodium 
isopropylthiolate 

DCC is a well known coupling reagent used in peptide 
synthesis to generate amide bonds from a free acid and an amine. 
Coupling reagents may generally be used when the free acid is 
readily available or when the alternative acid halide is internally 
labile (e.g., when a thio group is present). An intermediate 
anhydride of the acid is generated which father reacts with the 
amine. In flowsheet X, 12-(isopropylthio)-dodecanoic acid is reacted 
with 2, DCC, and DMAP to produce the corresponding amide (14). 
For example, DCC is used when is C|.20 a ^y^°Cl-20 a ^^ or 
hydroxylCj^O^Y 1 - Additionally, dehydrogenation of the 1,2 
position or the 5,6 position may readily be accomplished by known 
synthetic methodology to produce the claimed 1-en or 5-en 
derivatives. See U.S. 5,061,802; Dolling et al., JACS, 1 10, 3318-19 
(1988). 

General flowsheets XI, XII and XIII further illustrate 
how compounds claimed in the instant invention may be prepared. 
In flowsheet XI, the starting 4-azasteroid aldehyde or ketone (XV), 
obtained by known synthetic methods, is reacted to form the oxime 
(XVI); reduced to the amine (XVII) and reacted with an activated 
carbonyl or sulfonyl compound and an alkylhalide (X-R^) to form 
XVIIL 
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General Flowsheet XI 

20 

In flowsheet XD, the identical procedure is followed 
using a generic 4-azasteroid (XIX) prepared by known synthetic 
methods to produce the oxime (XX) which is reduced to the amine 
(XXI) and reacted with an activated carbonyl or sulfonyl compound 
25 (X-W-R 3 ) to yield (XXII). 
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FLOWSHEET XII 

20 

In flowsheet XIII, the generic 4-azasteroid XXHI, also 
obtained from well known synthetic methodology, is reacted to form 
the oxime XXIV which is further reduced to form XXV and 
subsequently reacted with an activated carbonyl or sulfonyl 
25 compound to form XXVI. 
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Hie starting 4-azasteroidal ketones used in the present 
invention may be prepared according to the well known basic 
procedures described in flowsheet XIV. 
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FLOWSHEET XIV 

20 



30 



WO 93/23420 



PCT/US93/04643 



5 




H 
10 




* U.S. PAT. NO. 4,377,584 

20 

FLOWSHEET XIV, CONTINUED 

The following examples further describe the synthesis of 
25 compounds claimed in the instant invention. 

Synthesis of Starting -4-a7.asfp.mid, oxjmest 

EXAMPLE 9 

30 

(9) 4-Methvl-3-oxo-5-a-4-azaand rostan-17-carboxaldehvde oxime 

A stirred mixture of 4-methyl-3-oxo-5-oc-4- 
azaandrostan-17-carboxaldehyde (0.952 g, 3.0 mM), hydroxylamine 
hydrochloride (1.10 g, 15.8 mM), anhydrous pyridine (6 mL), and 
anhydrous ethanol (12 mL) was refluxed gently under a nitrogen 
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atmosphere for 6.3 hours. After cooling, the ice-cooled mixture was 
diluted, with stirring, with a slight excess of chilled dilute 
hydrochloric acid (ca, 03 N), the suspension was aged for ca, 20 
minutes, filtered, washed with water and dried to give (9) 0.855 g. 
MS M + calcd for C20H32H2O2 332.48. observed m/e 332. 



Synthesis of Reactant 4-azasteroid Amines: 

EXAMPLES 10-17 
10 : 

(10) 1 7- Aminomethvl-4-methyl-5-a-4-a2aandrostan-3-one. 

A mixture of (9) (0.67 g,., 2.0 mM), ethanol (100 mL), 
glacial acetic acid (8 mL) and water (4 mL) was reduced in a 
hydrogen atmosphere (40 p.s.i.) at room temperature in die presence 
of Pt(>2 until TLC analysis ndicated complete reduction. The 

filtered reaction mixture was concentrated in vacuo, the residue 
taken up in chloroform, and the chloroform solution washed with 
fresh dilute sodium hydrogen carbonate solution and dried 
20 (Na2SC>4). Conentration of die filtered chloroform solution 

followed by trituration of the residue obtained with hexane 
containing a small amount of ether yielded (10) as an off-white solid. 
MS MH + calcd for C20H34N2O 318.49; observed m/e 3 19. 

25 The following amines are representative of those 

obtained from the corresponding carbonyl compounds utilizing the 
above procedures: . 

(1 0 17-Aminomethyl-5-a-4-azaandrostan-3-one. 

30 

(12) 17-Amino-4 ~me&vl-5~a-4-azaandrosta ne-3^one. 

(13) 1 7-Amino-5^a-4-azaandrostan-3-one. 
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20-Amino-4-methvK5-a-4-azapregnan-3-one < 
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(15) 20-Amino-5-a-4-azapregnan-3-one . 

(16) 20-(AminomethvlV4-methvl-5-a-4-azapregnan-3-one , 

111) 2Q>(AminQmethvlV5-a-4-azapregnan-3-one> 

Synthesis of Amino substituted azasteroids : 

EXAMPLES 

( 1 8) 4-Methvl- 1 11U trimethvlacetamidoV5-a^azaandrostan-3-one 

To a stirred, ice-cold colution of (12) (0.091 g, 03 
mM), anhydrous methylene chloride (5 mL), and pyridine (0.1 mL, 
1.2 mM), was added trimethylacetyl chloride (0,05 mL, 0-4 mm) 
dropwise over ca. one minute (nitrogen atmosphere). After an 
additional 15 min. at ice-bath temperatures the mixture was allowed 
to warm to room temperature and stir at ambient temperature 
overnight. The mixture was then transferred to a separatory funnel 
with additional methylene chloride, washed with dilute (ca. 0.3N) 
hydrochloric acid, and dried (Na2SC>4). Concentration of the 

filtered solution followed by ^crystallization (ethyl acetate) of the 
residue obtained gave (18) as a white solid. MS M+ calcd for 
C 24 H 40 N 2°2 388.59, observed m/e 388. 

(19) 4-Methvl-20-(trimethvlacetamido)-5-a-4-azapregnan-3-one 

When (12) in the above reaction was replaced by (14), 

(19) was obtained as a white solid. MS M + calcd for C26H44H2O2 
416.65, observed m/e 416. 

(20) 1 7B-(8-(Carbomethoxy)octanoylamidomethyl)-4-methy l-5-a-4- 
azaandrostan-3-one. 

When (10) was reacted with 8-carbomethoxyoctanoyl 
chloride using the conditions of Example (18), compound (20) was 
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obtained as a thick oil. MS M + calcd for C30H50N2O4 502.74, 
observed m/e 502. 

(2 1 ) 4-Methyl- I76-(2-thiophenesulfonylamidomethy])-5-a-4- 
azaandrostan-3-one. ( 

When the 8-carbomethoxyoctanoyl chloride n the above 
example was replaced with 2-thiophene- sulfonyl chloride, (21) was 
obtained as a white solid. MS M + calcd for C24H35N2O3S2 464.68, 
observed m/e 464. 

22) 17B-(12-(Isopn>pylthio)dodecanoylamidomemyl)-4-methyl-5-a-4- 

aza-androstan-3-one 

To a stirred solution of (10) (0.028 g, 0.09 mM) and 
12-(isopropylthio)dodecanoic acid (0.025 g, 0.09 mM) (prepared 
from 12-bromododecanoic acid and sodium isopropyltbiolate by 
heating in 1,2-dimethoxyethane) in methylene chloride (3 mL) was 
added 4-(dimethylamino)-pyridine (0.01 1 g, 0.0£ mM) followed by a 
solution of N.N'-dicyclohexylcarbodhmide (0.020 g, o.097 mM) in a 
minimum of the same solvent After stirring for 12-14 hours, the 
mixture was filtered and the filtrate concentrated in vacuo . Flash 
chromatography (silica gel, ethyl acetate as eluant) yielded (22) as a 
very thick oil. MS MH+ calcd for C35H62N2O2S 574.95, observed 
m/e 575. 

Examples 23-45 prepared according to the basic 
procedures described above further exemplify the invention. 

23) 4-Methyl- 17B(trimethylacetamidomethyl)-4-aza-5a- 
androstan-3-one; 

24) 17fi(acetamido)-4-Memyl-4-aza-5a-androstan-3-one; 

25) 4-Methyl-I7fi(2-thiophenecarboxamidomemyl)-4-aza- 
5oc-androstan-3-one; 

26) 1 76(2-(4-isobutylphenyl)propionamidomethyl)-4- 
Methyl-4-aza-5a-androstan-3 - one ; 
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27) 17B(8-carboxyoctanoylamidomethyl)-4-Methyl-4-aza- 
5oc-androstan-3-one; 

28) 17B(acetoacetamidomethyO-4-Methyl-4~aza-5a- 
androstan-3-one; 

29) 17B(l-Adamantylacetaraidomethyl)-4-Methyl-4-aza-5a- 
androstan-3-one; 

30) 4-Methyl- 176(2-thiopheneacetamidomefliyl)-4-a2a-5a- 
androstan-3-one; 

31) 176(1 2-(t-buty lthio)dodecanoylamido)-4-Methy 1-4-aza- 
5oc-androstan-3-one; 

32) 17fi(3-(carbobenzyloxy)propionamidomethyl)-4-MethyJ- 
4-aza-5a-androstan-3-one; 

33) I76(3,4-dimethoxyphenylacetamidomethy])-4-Methyl-4- 
aza-5o-androstan-3-one; 

34) 176(8-(carbomethoxy)octanoylamido)-4-Methy]-4-aza- 
5oc-androstan-3-one; 

35) I7B(isopropy]thiododecanoylaraido)-4-MethyU4-aza-5a- 
androstan-3-one; 

36) 1 76(benzenesulfonamidomethyl)-4-Methyl-4-aza-5a- 
androstan-3-one; 

37) 1 7B(6-Bromohexanoxylamidomethy l)-4-Methyl-4-aza- 
5a-androstan-3-one; 

38) 17B( 12-hydroxydodecanoylamidomethyl)-4-Methyl-4- 
aza-5a-androstan-3-one; 

39) 4-Methyl- 1 7B(2-(4-nitrophenyl)propionamido-niethy 1)- 
4-aza-5oc-androstan-3-one, 

40) 17B(isopropylthioacetaraidomethyl)-4-Methyl-4-aza-5a- 
androstan-3-one; 

4 1 ) 4-Methyl- 1 76(6-(thiosulf ato)hexanoy lamidomethy l)-4- 
aza-5a-androstan-3-one; 

42) 1 76(benzyloxyacetamidomethy l)-4-Methyl-4-aza-5a- 
androstan-3-one; 

43) 1 76(c^ibomethoxyacetamidomethyl)-4-Methy 1-4-aza- 
5oc-androstan-3-one; 
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44) 1 7B(dipheny laeetamidomethyO-4-MethyI-4-aza-5a- 
androstan-3-one; 

45) 4-Methyl-176(3 J 3,3-triphenylpropionamidomethyl)-4- 
aza-5a-androstan-3-one; 

5 

Table 2 illustrates the NMR data of the above examples. 

TABLE 2 
NMR DATA (PPM) 



Example 


Angular 


Methyls 


Miscellaneous. 


IS 


0.68, 


0.88 


1.20 (-NHCX)C(CH 3 )3) 


19 


0.72 


0.88 


U7(-NHCOC(CH 3 )3) 


20 


0.67, 


0.89 


3.66 (-CO2CH3) 


21 


0.61, 


0.88 


2.93 (-4-NCH3) 


22 


0.67, 


0.89 


1.24(-SCH(Cfi 3 ) 2 ) 






1.28 




23 


0.67, 


0.88 


1.18(-NHCOC(CH 3 ) 3 ) 


24 


0.70, 


0.88 


1.98(-NHCOCH 3 ) 


25 


0.72, 


0.89 


2.93(4-NCH 3 ) 


26 


0.57, 


0.85 


2.91 (-4-NCH 3 ) 




(split) 






27 


0.66, 


0.88 


2.92(-4-NCH 3 ) 


28 


0.64, 


0.88 


224 (-COCJfe) 


29 


0.66, 


0.88 


2.93 (-4-NCH3) 


30 


0.61, 


0.87 


3.78 (-COCH 2 -(C 4 H 3 S)) 


31 


0.70, 


0.89 


1.33 (-SC(CH 3 ) 3 ) 



. TABLE 2 fCONTEn 
. NMR, DATA (PPM) 

Example Angular Methvls Miscellaneous 



WO 93/23420 



PCT/US93/04643 



- 145- 



32 


0.64, 


0.88 


5.12(-C02CH2Pb) 


33 


0.60, 


0.88 


3.52(d) (-Ph-(OCH?)?) 


34 


0.70, 


0.89 


3.66 (-CCbCH-j) 




0 70 


0 89 

U.07 








1 AO 

1.28 




JO 




0 R7 




J / 


0 67 


u.oo 




Jo 


u.oo, 


u.oo 




39 


0.61, 


0.86 


2.92 (-4-NCH3) 




(split) 






40 


0.68, 


0.88 


1.24 (-SCH(CH 3 )2) 






1.28 




41 


0.67, 


0.89 


2.93 (-4-NCH3) 


42 


0.65, 


0.88 


4.56 (-OCM2Ph) 


43 


0.68, 


0.89 


3.75 (-C0 2 CH 3 ) 


44 


0.60, 


0.86 


4.92 (-COCH(Ph) 2 ) 



The above examples are non-limiting and suitable 
acylating agents may readily be substituted according to the methods 
described in the present invention and reacted with a described amine 
to form the claimed amides. The following definitions further 
clarify the present invention. 

The term "pharmaceutical^ acceptable salts" shall mean 
non-toxic salts of the compounds of this invention which are 
generally prepared by the free base with a suitable organic or 
inorganic acid. Representative salts include the following salts: 
Acetate, adipate, alginate, aspartate benzenesulfonate, benzoate, 
bicarbonate, bisulfate borate, butyrate, camsylate, carbonate, 
camphorate, chloride, citrate, digluconate, fumarate, glucoheptanate, 
gluconate, glutamate, glycerophosphate, hydrobromide, 
hydrochloride, hydroiodide, lactate, laurate, malate, maleate, 
mandelate, mesylate, methylbromide, methylnitrate, methylsulfate, 
mucate, napsylate, nitrate, oleate, oxalate. 
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The term "pharmaceutically effective amount" shall 
mean that amount or quantity of a drug or pharmaceutical agent that 
will elicit the biological or medical response of a tissue, system or 
animal that is being sought by a reseacher or clinician or physician. 

fcj the schemes and examples described in this 
disclosure, various reagent symbols have the following meanings: 

Pt02 is platinum oxide 

TLC is thin layer chromatography 
Na2SC>4 is sodium sulfate 

DMAP is 4-(dimethylanrino)pyridine 
DCC is N^^icyclohexylcarbodiimide 

EXAMPLES FOR THE CASH WHEN SIJRSTITUENT "A" OF 
GENERAL FORMULA "V IS AS DEFINED IN GROUP "V(AY 

The present invention can utilize compounds of the 
general structural formula: 




XIV 



and the pharmaceutically acceptable salts thereof, wherein: 

30 

A is: 
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R 6 

(a) f jf | 

Rl N-C-Z-R 3 



Y 



R 6 

(b) I | 

R2 C-Z-R3 
N 
I 



except when f£ equals H, Y equals O, Z equals N, and there is a 5a 
H, and R 3 cannot be independently selected from H, Cj.g alkyl, 
C3.6 cycloalkyl, phenyl or when and R 3 are taken together with 
the adjacent N to form a 5-6 membered ring comprising up to one 
other heteroatom selected from O or N, or 



R 6 



20 R 4 ^(CH) X -N-C-Z-R 3 



wherein 



R 1 is: 

H, 

25 methyl or ethyl; 

R 2 is: 

H, or 

Ci-20 alk yU 



R 3 is: 

H, 

Cl-20 a^y 1 . 

C6-I4 ai yi. 

heteroaryl, 
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^6-14 arylCj^oalkyl, . , 

C3-2O cycloalkyl, 

C3-20 cycloalky!C 1 _20alkyl, ; s 

heteroarylCi_20 a lkyl» s 
c 6-14 arylcarbdnylC6.i4aiylCi_2oaIkyl, 
C2-2O alkenylC^oalkyi, 
haloCi_2()alkyl, 

C 1 -20*^ l° x y carbonylC \ _2oalkyI, 
C1.20 alkyloxyCj^oalkyl, 
carboxyCj.20 alkyl, 

c l-20 aikyIcarbonylC^20 alk y 1 ' 

^6-14 arylCi^^y^ycar^ny^i.ioalkyl, 

heteroary 1C 1 _2oalkyloxycarbonylC j _2()alkyl, 

hydroxy 1C j _2QalkyL 

halohydroxylC 1 _20 a ^ c y *» 

Cg-14 arylC 1 _2oalkyloxyC 1 .20 alkyl, 

heteroary 1C j _2()alkyloxy C j _2oalkyl, 

diaryICi_2oalkyl, 

triarylC 1 _2oalkyl,' 

c 2-20 alkenyl, 

c 2-20 alkeriylCi^oalkyt, 

^2-20 alkynylCj.^Ikyl, 

c 6-i4 ^^^oafcyny^i-^fcy 1 . . 

heteroarylC2_20 a lkynylC \ _2oalkyl, 
c l-20 alkylthioCi_2oalkyl, 
Cj.20 alkylsuIfonylCi_2oa&yl, or 
c l-20 aIkylsulfinyICj_2oalkyI; 



30 R4iS '' 

H, 

C1.20 alkyl, 
heteroaryl, or 

c 6-i4 "yfe 
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R.5 can be the same or different when x is greater than 1 and is: 
H, 

heteroaryl, or 
C 6 .i4aryl; 

is present when Z equals N and is 
H, or 

~^l-20 a ^yl; or taken together with R^ and the N to which they 
are attached represent a heteroaryl ring system; 



15 



Yis: 



O, or 



20 



Z is: 



N, or 
O; 



n is an integer from 1-25, 

and dashes indicate a double bond is optionally present 

Advantageously, compounds of the following formula 
25 are disclosed in the present invention. 



30 




XV 



and the pharmaceutical^ acceptable salts thereof, wherein: 
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A is: 

(a) 



IB 



R 6 

R^N-C-Z-R 3 
R 8 

» n 

N 
j 



except when R 2 equals H, Y equals O, Z equals N and there is a 
5a H, R 6 and R 3 cannot be independently selected from H, 
C|.g alkyl, C3.5 cycloalkyl, phenyl or when R 6 and R 3 are 
taken together with the adjacent N to form a 5-6 membered 
ring comprising up to one other heteroatom selected from 
20 O or N, or 

VI 1 



25 



R 4 v, (CH) X — N-C-Z— R 3 

j ; wherein 



R*is: 

H, or 

methyl or ethyl; 

30 R 2 is: 

H , or 

Ci.20 alkyl; 



R 3 is: 

H, 
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Ci _20 aUc y J further comprising a straight or branched chain 

alkane of up to 20 carbon atoms; 
c 6-14 ar y* w ^rein aryl comprises a mono or polycyclic system 

composed of 6-membered aromatic rings either 

unsubstituted or substituted with R wherein R comprises H, 

c l-20 alk y^ arylCj .20*^1 the aUc y ] groups 
unsubstituted or substituted with hydroxy], Cj.galkyloxy, 

carboxy C j galley 1, or halogen; or aryl can be directly 
substituted or multisubstituted independently with 
hydroxy!, haloCi_2Q al kyl> benzoyl, Ci_20 a ^yl° x y> ^1- 
2()alkyl, C2-20 a ^ en y^> cyano, nitro, carboamide, 
acetamide, or halogen; 
heteroaryl which comprises a mono or polycyclic system 

composed of 5 and 6-membered aromatic rings containing 
1 , 2, 3 or 4 heteroatoms chosen from N, O, or S and either 
unsubstituted or substituted with R as defined for aryl or 
substituted or multisubstituted independently with 
hydroxyl, Cj_20 alkyloxy, Cj^O^kyl, benzyl, carboamide, 
acetamide, C2_20 a H cen yl> cyano* nitro, haloCi.20 a ^y^ or 
halogens, directly bonded to the aromatic carbon atom(s); 

C-6-14 ^IC^O^y' °^ * e formula: 



25 




wherein the aromatic ring is optionally and 
30 independently substituted with R? and R^ wherein R? and R^ 
comprise 



CH 3 , 
C 2 H 5? 
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carboamide, 

OH, 
OCH 3 , 

N0 2 , 

CN, 

F, 

RS, RSO, RSO2, R2N, where R can be the same or different and 
is selected from: H, Cl-C4aUcyI, C6-C14 aryl; 

CI, 

acetamido, 
OC 2 H 5 , 

isopropyl, or 

isobutyl; n equals 1-10 and the C^oalkyl portion is optionally 
substituted with R?; 

HeteroarylCj_2oalkyl further comprising the formula: 

R W R8 • 

— (PH 2 ) 1 r-< x > , or 




wherein X equals O, S, or NR; and n equals 1-20; 

Cj .2oaIkylsuIfonylCi j^sUikyl, 
30 C 1 . 2 oallcylthioC I _2 0 aIkyl, 

Gi»20 al kylsulfinyICi.20 a ^yl» comprising the formula: 
-(CH2) n S(0)p-R9 wherein R^ comprises 

CH 3 , 
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C 3 H 7 > 
C4H9, 

isopropyl, 

isobutyl, 

sec-butyl, 

t-butyl, 

isopentyl, 

neopentyl, or 

isohexyl; n equals 1-20; p = 0 1, or 2; 
c l-20 alkyloxycarbonylCj.2oaIkyl further comprising the formula: 
O 

-(CH 2 ) n -C-OR 1 0 wherein R 1 0 

comprises: 
CH 3 , 
C 2 H 5 , 
C 3 H 7 , 
C4H9, or 

C5H11; n equals 1-20; 
carboxylCj_20 alky I further comprising: . 
O 

-(CH 2 )n-C-OH; n equals 1-20; 
C1.20alkylcarbonylC1.20 alkyl further comprising 
O 

-(CH 2 ) I1 -C-(CH2WCH3 > n equals 1-20; m equals 0-19; 
c l-20 pycloalkylCi.20 alkyl of the formula: 
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-(CH2) n -(cycloalkyl) wherein the cycloalkyl portioncomprises 
monocyclic, bicyclic, or polycyclichydrocarbons of up to 
20 carbon atoms wherein the rings are optionally 
substituted with R 1 , and n equals 1-20; 

^6-14 zfylC-l-lO aIkyloxycarbonylCi_20 alkyl of the formula: 




R 8 

wherein R 7 and are as defined; n equals 1-20; 
HeteroarylCj.20 alkyloxycarbonylCj^oalkyl of the formula: 
O 

-(CH 2 ) n -C-0-(CH2) n -Heteroaryl 

wherein Heteroaryl is as defined; n equals 1-20; 

haloCj.20 a ^y^ °^ th e formula: 

-(CH2) n -CH2 X wherein 

X equals Br, CI, F or I; n is 1-19; 

hydroxylC^O^y* of the formula: 

-(CH2)nCH 2 OH;n equals 1-19; 
halohydroxylCt^O^yl °f tne formula:. 

X 

K^^-CH-CCH^q-C-X 
OH X 
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wherein X equals Br, CI, F or I; n = 0-18, q = 0-18; 
n + q = 0-18; 

5 14 arylCj.20 a lkyloxyCi .20 alkyl of the formula: 

_ ( CH 2 ) n -0-(CH 2 ) n -HQ' R wherejn 

10 R 8 

R 7 and R8 are as defined; n is 1-20; 
ArylcarbonylarylCi_2oaIkyl of the formula: 

\=|=/ \=|=/ . n equals 1-20; 



R 8 R 8 
20 Diary lCi_2oalkyl of the formula: 

jP^l rs 

25 RB^X 



R7 

n , n equals 1-19; 



TriarylCi_2oalkyl of the formula: 



30 
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B 7 




(CH 2 )s- 




R 8 , ^ Ss5 *p7 ' 0 ec l lja,s 1 ' 10 ' 



ArylC2_20 alkenyl of the formula: 



R 7 




10 



— (CH^-fCH^HHCH^s- 

r8 , n = 0-18 
m= 0-18 

15 n+m = 0-18 

R 4 is: 

H, 

Ci_2oalkyl 
20 C 6 , 14 aryl, or 

Heteroaryl; 

R 5 is: 

H, or 

25 Cj.^alkyl; . 

R^ is present when Z equals N and is independently 
H, 

Ci. 2 oallcyI» 

30 equivalent to R3 ; or taken together with R^ and the N to which 

they £te attached represent a heteroaryl ring system; 

Yis: 

O, or 
S; 
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Zis 



N, or 
O; 



10 



x is an integer from 1-10, 

dashes indicate a double bond is optionally present 

The present invention is further concerned with 
compounds of the formula: 



15 




XVI 



20 and the pharmaceutically acceptable salts thereof, wherein 



A is: 



25 



30 



(a) 



(b) 



R 6 

rl I 

R^N-C-Z-R 3 

R 6 
II I 

R4 S C-Z-R 3 
N 
I 



except when R^ equals H, Y equals O, Z equals N, and there is a 
5a H, R 6 and R 3 may not be independently selected from 
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H, Gj.g alkyl, C3.5 cycloalkyl, phenyl or when R 6 and R 3 
are taken together with the adjacent N to. form a 5-6 
membered ring comprising up to one other heteroatom 
selected from O or N, or 

4 ' PV\ 

R\ ,(CH) X -N-C-Z-R 3 



10 



Y 



(c) ; wherein 



R 1 is: 

a 

methyl or ethyl; 

15 R2is; 

H, or 



Ci_ 2 ()alkyl; 



R 3 is 

20 



a 

C 1 _2oalkyl, 
heteroaryl, 

C 6 . I 2arylC 1 .2oalkyI, 
25 heteroarylC|_2oaDcyl, 
c 3-20 cycloalkyl, 
C3.20 cycloalkylCi_2oalkyl, 

C2.2O alkenylCi.20 al ^yI» 
haloCt_2oalkyl, 

c l-20 alkyloxyCi.20 a W» 
Cj _2oaDcyIoxycarbonyIC \ _2oaJky U 

Cl-20 alkylthioCi. 2 oalkyl, 
c 1^20 alkyIsulfonylCi.2oaIkyl, 
Ci^oalkylsulfioylCi^oalkyl, 
carbox.yCi_2o alkyl, 



30 
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Cg. 1 2 arylcarbonylarylC j _20 a Ucy 1 

c l-20 alkyIcarbony]Cj_2oaIkyl, 

c 6-12 arylCj_2o alkyloxycarbonylCi_2oaIkyl, 

heteroarylC j _2oalky loxycarbonylC j _20 a lkyl » 

haloCj_20 a ^y'' 
hydroxyCj _2oalkyl, 

halohydroxy 1C i .20 aIk y 1 » 

C6-14 arylCj^oalkyloxyCi^oalkyl, 

heteroarylC] _2oalkyloxyC i_20 a lkyl, 

diarylCi_2oalkyl s 

triarylCi_2oalkyl, 

c 2-20 alkenyl, 

c 2-20 alkenylCi^Qalky], 

c 2-20 alkynylC 1 . 2 oalkyl, 

^6-14 arylC2_2oalkynylC^2oalky], or 

heteroaryIC2-20 a lkyny 1C j . 2 ()alkyl; 



R 4 is: 



20 



H, 

Cl-20alkyl» 
heteroaryl, or 
c 6-14 "yi; 



R 5 is- 
25 ls ' 

H, 

Ci-20aM» 
heteroaryl, or 
c 6-14 ary 1 ; 

30 ^ 

R° is present when Z equals N and is 



H, or 

c l-20 aUc y 1 > or taken together with R 3 and the N to which they 
are attached represent a heteroaryl ring system; 
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Yis: 



Zis: 



O, or 
S; 



N, or 
O; 



x is.an integer from 1-25, and dashes indicate a double bond is 
optionally present. 

Compounds of the formula 




XVIA 



are likewise representative of preferred embodiment compounds 

claimed in the instant invention. In a preferred embodiment, R* 
25 may be H or CH3 and A may be as indicated as in Table 3. 

Particular representative chemical names are also listed in Table 3 
adjacent to the respective side chain and specifically reflect whether 
the 1-position is saturated or unsaturated. Advantageously, R* is 
CH3, A is as indicated in Table 3 and the 1 position is saturated. 

30 
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TABLE 3 



Side Chain A 



Compound(s): 



d) 



V 



H ft H 
N— C — N— CH 3 



4-methyl-20-(N'-methyl-ureido)-5a-4- 
azapregn-1 -en-3-one 
4-Methyl-20-(N'-methyl-uriedo)-5a-4- 
azapnegnane-3-one 



10 



(2) ( 



15 



(3) 



20 



H H 
N-C-N- 



N-C-N 



< 



< 4 > H ? 



ly^N'-t-butylureidomethyl^^methyl- 
5cc-4-azaandrost- 1 -en-3-one 
ly^N-t-butylureido-methyO-^rTiethyl- 
5a-4-azaandrostan-one 



4-Methyl-17-(N-phenyl-ureidomethyl}- 
5ot-4-aza-androsM -en-3-one 
4-Methyl- 1 7-(N'-phenyl-u reidomethyl)- 
5a-4-aza-androstan-3-one 



4-MethyH7-(N-n-propyl-ureidomethyl)- 
5a-4-aza-androst-1 -en-3-one 
4*Methyl-17-(N-n-propyl-ureidomethyl)- 
5a-4-aza-androstan-3-one 



< 



H " H 

N-C-N-CH 2 -CH 2 CH 2 



25 



30 



WO 93/23420 



PCT/US93/04643 



- 162 - 
TABLE 3 fOQNT'D) 



Side Chain A 



CompQund(s): 



(5) 



O 4-Methyt-17-(N'-n-octyl-ureidomethyl)- 

S n \itnu \ 5a-4-aza-androst-1 -en-3-one 

n NtOH2) 7 CH 3 . 4-Mefhyl-17-(N'-n-octyl-ureidomethyl)- 

l 5a-4-aza-androst-an-3-one 



10 



W X-N-CH 3 
HN 



15 



20 



(7) J>-N— O 
HN 



(8) if 



N 



25 



HN 

I 



4-Methyl-t7-(N'-methyl-ureido)-5a- 
4-azaandrost-1 -en-3-one 
4-Methyl-17-{N'-methykireido)-5a- 
4-azaandrostan-an-3-ohe 



4-MethyM7-(N'-phenyt-ureido)-5a- 
4-azaandrost-1-en-3-one 
4-Methyl-17-(N'-phenyl-ureido)-5a- 
4-aza-androstan-3-one 



17-(N*-t-butyIureido)4-methyl-5a- 
4-azaandrost-l -en-3-one 
1 7-(N'-t-butylureido)4-methyl-5a- 
4-azaandrostan-1 -en-3-one 
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T A BLE 3 (CONT'D) 

1 7-(N'-t-isopropylureido- 
H || H / ' methyl)4-methyl-5oc-4- 

aza-and rost- 1 -e n-3-o ne 



(9) C-N-^ 



1 7-(N'-t-isopropylureido- 

methyl)4-methyl-5a-4- 

aza-androstan-3-one 



10 

H O H 4-Methyl-17P(N'-n-propyl- 

nm r -N-C-N-CH 2 -CH 2 -CH 3 ureidomethyl) 5a-4-aza- 

(10). i 2 2 3 androstan-3-one 



4-Methyl-17p(N'-n-propyl- 
ureidomethyl) 5a-4-azaan- 
drost-1-en-3-one 



H O H 

(11) r N— C— W(CH 2 )7CH 3 4-MethyM7p-(N'-n-octyl- 
^X. ureidomethyl)5a-4-azaan- 

drostan-3-one 



25 



30 
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TABLE 3 /CQNTDl 



5 H 9 

(t2) N C-N' 



I 




h g h 




4-MethyI-t70-N , -phenyl- 
ureido)-5a-4-azaandrost- 
an-3-one 



^MethyHyp^M'-phenyl- 
V ureido}-5a-4-azaandrost- 



1-en-3-one 



tTp-fN'-lsopropyfureido- 



(13) n C H—\ methyl)-4-methyl-5a-4- 

^vU azaandrostan-3-one 

1 7p-(N-lsopropylureido 
15 methyl)-4-methyl-5a-4- 

azaandrostan-3-one 



20-((lminodib8nz-5-yl)- 
carboaylaminomethylH- 

20 v q m' \ methyI-5a-4-a*a-pregan- 

( 14 > V \_Y 3-one 

2Q-((lminodibenz-5-yl)- 
carbor>ylaminomethyl)-4- 
methyl-5a-4-aza-pregn-1- 
25 en-3-one 



30 
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Compounds 

1 7p-((lminodibenz-5-yl)- 
carbonylaminomethyl)-4- 
methyl-5a-4-aza-andro- 
stan-3-one 

1 7p-((lminodibenz-5-yl)- 
carbonylaminomethyl)-4- 
methyl-5a-4-aza-androstan- 
3-one 



1 7p-{lsobuty loxycarbonyl- 
aminorriethyl)-4-methyl-5a- 
4-azaandrostan-3-one 

1 7|5-(lsobutyloxycarbonyl- 
aminomethyl)-4-methyl-5a- 
4-azaandrost-1 -en-3-one 

The following additional compounds may also be 
prepared according to the procedures described in the instant 
specification. 

25 

20-(Ethoxycarbonylamino)-4-methyl-5-a-4-azapregnan-3-one, 
20-(Benzyloxycarbonylaminomethyl)-5-a-4-azapregnan-3-one, 
4-Methy 1- 1 76-(N-octadecylureidomethy l)^5-a-4-aza-androstan- 
3 -one, 

30 nB-CN'-Benzylureidomethyiy-S-a^azaandrostan-S-one, 

4-Methyl- 1 7B-(N , -methylureido>5-a-4-azaandrostan-3-one > 
4-Methyl- 1 76-Gsobutyloxycarbonylamino)-5-a-4-aza-androstan- 
3-one, 

1715-(N , -(2-Ethylphenyl)ureidomethyl)-5-a-4-aza-androstan-3- 
one, 



Side Chain (At 



10 



(15) 



r 



H O 

II 

N-C- 



«/w>- 
I 




15 



(16) 



H O H O 
I it I 



/ 



CH, 



.N-C-N-C-OCH5CH 

r \ 



CH, 



00 
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17B-(N-Allylureido)-4-metiiyl-5-a-4-azaandrostan-3-one, 
20- (N*-(3 -Chlorophenyl )ureido)-5-ot-4-azapregnan-3-one, 
4-Methyl-20-(N , -phenylUreido)-5-a-4-azapregnan-3-one, 
20-(^-p«TaIylureidomethyI)-5-a-4-azapregnan-3-one, 
176-(N , -(23rDichlorophenyl)ureidomethylH-methyi-5-a-4- 

azaandrostan-3-one, 
I76-(N , -(4-Fluorophenyl)ureido)-5-a-4-azaandrostan-3-one, 
20-(N-(2-EthoxyphenyI)ureidomethyl)^methyI-5-a-4-aza- 

pregnan-3-one, 

1 TB-ChT-CS -MethoxyphenyIureido)-5-a-4-azaandrostan-3-one, 
4-MethyI-176-(N , -(naphth-2-yl)ureidomethy]>-5-a-4- 

azaandrostan-3-one, 
4-Methyl- 1 76-(N t -thiazol~2-yIureidomethyI)-5-a-4-aza- 

androstan-3-one, 
4-Methyl-20-(^-thien-2-yhne^ 

one* 

Synthesis of Testosterone Soc Reductase Inhibitors 

Flowsheet XV illustrates the synthesis of intermediate 
oximes and amines used to produce compounds claimed in the instant 
invention. 



30 
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u 



v° 

~"\ 1.NH 2 OH,HCI 
^/ pyridine, EtOH 

reflux 

2. HCI/H 2 0 



NT 



V 

\ 

(1) 



10 



15 



H^N-OH 



(D 



1. H2/Pt0 2 



/ 
\ 

y 



•NH; 



(2) 



Flowsheet XV 



A stirred mixture of 4-methyl-3-oxo-5a-4- 
azaandrostan-17 carboxaldehyde, hydroxylamine hydrochloride, 
anhydrous pyridine, and anhydrous ethanol is refluxed gently under 
a nitrogen atmosphere for six to seven hours. After cooling, the ice- 
cooled mixture is diluted, with stirring, with a slight excess of 
chilled dilute hydrochloric acid. The suspension is then aged for 
about twenty minutes, filtered, washed with water and dried to give 
compound 1. 

A mixture of the oxime (1), ethanol, glacial acetic acid 
and water is reduced in the presence of platinum oxide (PtC>2) until 

chromatographic analysis (TLC) indicates complete reduction to the . 
amine (2). The filtered reaction mixture is concentrated in vacuo; 
the resultant residue is dissolved in chloroform (CHCI3) and washed 

with fresh dilute sodium hydrogen carbonate solution. The 
chloroform phase is then dried with sodium sulfate (Na2SC>4). 
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Concentration of the resultant CHCI3 solution followed by trituration 
of the residue with hexane/ether will yield 2 as a white solid. 

The following amines (3-9) may readily be prepared 
according to the above process to yield the indicated compounds: 



(3) 




15 



20 



17-Aminomethyl-5-ff-2-4-azaa,ndrostan-3-one; 




25 



30 



17>Amino-4-methvl-5-a-2-4-azaandrostan-3-one: 




1 7-Amino-5-a-2-4-azaandrostan-3-one: 
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20-fAminomcthyl)^-gc-4-az^p)regnan^3-one; 

As flowsheet XV indicates, the oximes useful as 
intermediates may readily be prepared by reacting a 4-azasteroidaI 
aldehyde or ketone with hydroxylamine hydrochloride to form the 
corresponding oxime. The resultant oximes are subsequently 
reduced with hydrogen (H2) and platinum oxide (PtC^) or other 

suitable reducing agent to yield the respective amine. Product ureas 
or thioureas may be further alkylated with, for example, alkyl 
halides to give the corresponding alkylated compounds. 

Flowsheet XVI illustrates the synthesis of the compound 
17-(N'-t-butylureidomethyl)^-methyI-5a^-azaandiostan-3-one and 
is representative of a basic synthesis of compounds claimed in the 
instant invention in which an amine is reacted with a substituted 
isocyanate, 

u H ? H 



II 




FLOWSHEET XVI 

To a stirred solution of 2 in dry benzene at room 
temperature (25°Q is added t-butylisocyanate. After stirring for 12- 
14 hours, the benzene is removed and purified by flash chromato- 
graphy (silica gel, EtOAc) to give 10 as a white solid. As flowsheet 
XVI illustrates, 4-azasteroidal primary or secondary amines 
described in the instant invention are reacted with the desired 
substituted isocyanate, such as t-butyl isocyanate, to yield the target 
ureido derivative. 

Representative substituted isocyanates of the formula: 



R 3 -N=C=0 
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wherein R3 equals 
H, 

C l . 2 oalkyl, 
aryl, 

heteroaryl, 

arylCi. 2 oalkyl, 

C3.20 cycloalkyl, 

C3.20 cycloalkylCi_2oalkyl, 

heteroarylC \ _2()alky U 

C 2 _20 alkenylCi^oalkyl, 

haloCi_2oalkyl» 

halohydroxylC i_2oalkyl, 

Ci-20 alkyloxyC 1 _2oalkyl, 

C1.20 alkylcarbonylCi.2oalkyl, 

C 1 _2()alky loxycarbonylC \ _2oalky 1, 

arylC j _2()alky loxycarbonylC j _20 a ^y ' ' 

heteroarylC j _20 a lky loxycarbonylC 1 .20 a ^ c y ' » 

hydroxyC j _2()alkyl, 

arylC 1 _2oalkyloxyC j _2()alky 1, 

heteroarylC \ _2oalkyloxyCj _2()alkyl, 

arylcarbony larylC | ^(fi^yh 

diarylCi^oalkyl, 

triarylCj.2Qalkyl, 

C2.2O alkenyl, 

C2-2O alkenylCj_2oaIkyl, 

C 2 _20 alkynylCi_20alkyl, 

arylC 2 .2oalkynylC 1 .2oalkyl, 

heteroarylC2.20 a ^ c y n y 1 -20 a ^yl> 

Ci_20 alkylfbioCj_20 a lkyl, 

Cj_2o alkylsulfonylCi_2(>alkyl, or 

Cj.20 alkylsuffinylCi_2oalkyl; 
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The primary or secondary amines disclosed in the - * 

instant invention may also be reacted with thioisocyantes of the ? 
formula 

R 3 -N=C=S 

to yield compounds claimed in the instant invention. In addition, as 
flowsheet XVII shows, the described primary or secondary amines 
disclosed in the invention (such as 2) may be reacted with activated 
esters or thioesters to yield compounds claimed in the instant 
invention. R3 is defined as above. 

Substituted isocyanates or thioisocynates may readily be 
prepared by known synthetic methods. For example, phosgene or 
thiophosgene may be reacted with a suitable primary amine to give a 
chlorofbrmamide or chloro sulfamide which loses HCl to form the 
respective substituted isocyanate or thioisocyanate. For reviews of 
isocyanate and thioisocyanate preparation, see Patai, "The Chemistry 
of Cyanates and their thio Derivatives," pt 2, Wiley, New York, pp 
619-818 and 1003-1221 (1977). In addition, the isocyanates, 
thioisocyanates, esters or thioesters used to prepare the claimed 
compounds are commercially available. 



25 



T 



30 
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FLOWSHEET XVII 



Ureas, thioureas, carbamates, and thiocarbamates 
20 claimed in the present invention may readily be obtained by 

following the basic procedure(s) described in flowsheets XVI and 
XVII. To further illustrate, compound 2 may be replaced by the 
amine (4) and reacted with t-butylisocyanate to yield 17-(N'-t- 
butylureido)-4-methyl-5a-4-azaandrostan-3-one (11) (flowsheet 
25 XVIII). 



(4) t-Butyl isocyanate 




FLOWSHEET XVIH 
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If compound 6 is reacted with methyl isocyante under 
the conditions described for flowsheet XVI, 4-methyl-20-(N'- 
methyI-ureido)-5a-4-azapregnan-3-one is obtained (2) (flowsheet 
XDC) 



O 
H || H 

N-C-N-CH 3 



(6) methyl isocyanate 




15 



FLOWSHEET XIX 

If compound 2 is reacted with phenyl isocyanate under 
20 the conditions described in flowsheet 16, ^methyl-n-^-phenyl- 
uriedomethyl)-5a-4-azaandrostan-3-ohe is made (13) (flowsheet 
XX). 



25 



30 



phenyl isocyanate 




D 




FLOWSHEET XX 



In addition, dehydrogenation of the 1,2 position may 
readily be accomplished by known synthetic methodology to produce 
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10 



15 



the claimed 1-en derivatives. See U.S. 5,061,802 and Dolling et al., 
J. Am. Chem. Soc, 1 10, 3318-19 (1988). 

Flowsheets XXI, XXII and XXm further illustrate how 
compounds claimed in the instant invention may be prepared. In 
flowsheet XXI, the starting 4-azasteroid aldehyde or ketone (XIV), 
obtained by known synthetic methods, is reacted to foim the oxime 
XV; reduced to the amine XVI and reacted with a substituted 
isocyanate, substituted thioisocyante, activated ester or thioester to 
form XVn. 



N-OH 




XIV 



XV 



20 



25 



30 




R 2 YR 6 

i ir 

N-C-Z-R 3 



XVII 



FLOWSHEET XX ._. 



In flowsheet XXH, the identical procedure is followed 
using a generic 4-azasteroid (XVTH), prepared by known synthetic 
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methods, to produce the oxime (XIX) which is reduced to the amine 
XX and reacted with a substituted isocyanate, substituted 
thioisocyante, activated ester or tbioesterto form XXI. 



OH 
j. 




25 



FLOWSHEET XXE 

In flowsheet XXHI, the generic 4-azasteroid XXII, also 
obtained from well known synthetic methodology, is reacted to form 
30 the oxime. XXIII, which is further reduced to the amine XXIV, and 
reacted with a substituted isocyante, substituted thioisocyante, 
activated ester or thibester to form XXV. 
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FLOWSHEET XXm 

25 

The starting 4-azasteroidal ketones used in the present 
invention may be prepared according to the basic procedures 
described in flowsheet XXIV via well known synthetic methodology. 



30 
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15 



20 






25 (4) 



OH 

(1) NaIO4/KMn0 4 

(2) NH 4 OAc 

(3) H2/Pt0 2 

(4) DMSO, pyridine O 
oxide, NEt 3 



(T) Nal0 4 /KMn0 4 

(2) NH 4 OAc 

(3) H^pto 2 a 

(4) DMSO, pyridine 
oxide, NEt 3 

OH 



R 5 

(1) Nal04/KMn0 4 

(2) NH 4 OAc 

(3) H2/R0 2 

(4) DMSO, pyridine 
oxide, NEt 3 





(t) H 2 NRVEtOH* 

(3) Hjj/PtOz 

(4) DMSO, pyridine 
oxide, NEt 3 



O^ c .0H 3 




U.S. Pat No. 4,377,584 

FLOWSHEET XXIV 
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The following examples further describe the synthesis of 
compounds claimed in the instant invention. 

Synthesis of Starting 4-Azasteroid Oximes 

EXAMPLE 46 

46 ^ 4>Methvl-3-oxo-5a-4-azaandro stan-17-carboxaldehvde oxime 

A stirred mixture of 4-methyl-3-oxo-5ot-4-aza- 
androstan-17-carboxaldehyde (0,952 g, 3.0 mM), hydroxylamine 
hydrochloride (1.10 g, 15.8 mM), anhydrous pyridine (6 mL) and 
anhydrous ethanol (12 mL) was refluxed gently under a nitrogen, 
atmosphere for 6.3 hours. After cooling, the ice-cooled mixture was 
diluted, with stirring, with a slight excess of chilled dilute 
hydrochloric acid (ca. 0.3 N), the suspension aged for ca. 20 
minutes, filtered, washed with water and dried to give (1) 0.855 g. 
MS M+ calcd for C20H32N2O2 332,48, observed m/e 332. 

Synthesis of Reactant 4-Azasteroid Amines: 

EXAMPLES 47-54 

47) 17-Aminomethvl-4-methvl-5a-4-azaandrostan-3-one 

A mixture of (46) (0.67 g, 2.0 mM), ethanol (100 mL), 
glacial acetic acid (8 mL) and water (4 mL) was reduced in a 
hydrogen atmosphere (40 p.s.L) at room temperature in the presence 
of Pt(>2 until TLC analysis indicated complete reduction. The 

filtered reaction mixture was concentrated in vacuo, the residue 
taken up in chloroform, and the chloroform solution washed with 
fresh dilute sodium hydrogen carbonate solution and dried 
(Na2S04). Concentration of the filtered chloroform solution 

followed by trituration of the residue obtained with hexane 
containing a small amount of ether yielded (47) as an off-white solid. 
MS MH+ calcd for C20H34N2O 318.49, observed m/e 319. 



- 180- 



The following amines are representative of those 
obtained from the corresponding carbonyl compounds utilizing the 
above procedures: 



48) 1 7-Aminomethyl-5ot-4-azaandrostan-3-orie. 

49) 1 7-Amino^-methyl-5a^-azaandrostane-3-one. 

50) 1 7-Amino-5oc-4-azaandrostan-3-one. 

51) 20- Amino^-methyl-5a^-azapregnan-3-one. 

52) 2G-Amino-5oc-4-azapregnan-3 -one. 

53) 20-(Amin6methyl)-4-methyl-5a-4-azapregnan-3-one. 

54) 20-(Aminomethyl)-5a-4-azapregnan-3-one. 



Synthesis of Ureido 4-Azasteroid 

EXAMPLES 55-58 

55) 17-n^T-t-ButvIureidbmethv^ 

To a stirred solution of (47) (0.064 g, 0,2 mM) in dry 
benzene (8 mL) at room temperature was added t-butyl isocyanate 
(0.035 mL, 0.3 mM) dropwise over ca. 0.5 min. After stirring 
overnight the benzene was removed in vacuo and the residue flash 
chromatographed (silica gel, ethyl acetate as eluant) to give (55) as a 
white solid, MS M + calcd for C25H43N3O2 417.64, observed m/e 
417. 

56) 17-(N^t-ButyIureido)-4-methvI-5a-4-azaandrostan«3>one 

When (2) iij the above example was replaced by (49), 
(56) was obtained as a white solid. MS M + calcd for C24H41 N3O2 
403.61, observed m/e 405. 

57) 4-Methvl-20>(l>r-methvlu reidoV5a-4-azapregnan-3-one 

When (51) was reacted with methyl 4socyanate under the 
conditions of Example (55), (57) was obtained as a white waxy solid. 
MS M + calcd for C23H39N3O2 389.58* observed m/e 389. 
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58) 4-Methvl-17-CN'-phenvlureidomethvlV5a-4-azaandrostan-3-one 

When (47) was reacted with phenyl isocyanate under the 
conditions of Example (55), (58) was obtained as a white solid. MS 
MH + calcd for C27H39N3O2 437.40, observed m/e 438. 

Examples 59-66 were prepared according to the basic 
procedures described above further exemplify the claimed invention. 

59) 4-Methyl-I7B-(N'-n-propylureidomethyl)-5a-4-azaandro stan- 
3-one. MS MH+ calc. for C 2 4H 41 N302 403.40, observed m/e 404. 

60) 4-Memyl-17B-(N'-n-octylureidomethyl)-5a-4- azaandro stan-3- 
one. MS MH + calc. for C29H51N3O2 473.49, observed m/e 474. 

61) 4-MethyM7B-(N'-phenylureido)-5cx-4-azaandro stan-3-one. 
MS MH+ calc. for C26H37N3O2 423.52, observed m/e 424. 

62) 17B-(N'-Isopropylureidomethyl)-4-methyl-5a-4- aza-androstan- 
3-one. MS MH + calcd for C24H4JN302 403.61 observed m/e 404. 

63) 20-(N'-t-Butylureidomethyl)-4-methyl-5a-4-aza-pregnan-3-one. 
MS MH+ calcd for C27H47N3O2 445.35, observed m/3 446. 

64) 20-((Iminodibenz-5-yl)carbonyIaminomethyl)-4-methyl-5a-4- 
azapregnan-3-one. MS MH2 ++ calcd. for C37H49N3O2 567.82, 
observed m/e 569. 

65) 1 76-((Iminodibenz-5-y l)carbonylaminomethy l)-4-methyl -5a-4- 
azaandrostan-3-one. MS MH2 ++ calcd.for C35H45N3O2 539.74, 
observed m/e 541. 
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66) 1 76-((Isobutyloxycarbonylaminomethyl)-4-methyI-5a-4- 
azaandrostan-3-one. MS MH + catcd. for C25H42N2O3 418.62, 
observed m/e 419. 



TABLE 4 
NMR DATA (PPM> 



Example 


Aneular Methvls 


Miscellaneous 


55 


0.66, 0.86 


1.33 (-NHCONH-C(Oi3)3) 


56 


0.67, 0.88 


1.33 (-NHCONH-C(CH 3 ) 3 ) 


57 


0.73, 0.88 


2.92 (-4-NCH3) 


58 


0.64, 0.86 


2.92 (-4.NCH3) 


59 


0.64, 0.88 


2.90(-4-NCH 3 ) 


60 


0.65, 0.88 


2.92 (-4-NCH3) 


61 


0.63, 0.86 


2.93 (-4-NCH3). 


62 


0.66,0,88 


1.12(-NH-CH(CH 3 ) 2 






1.16 


63 


0.64, 0.85 


1.29 (-NHCONH-C(CH 3 )3) 


64 


0.62, 0.89 


0.82 -CH(CH 3 )CH2NHCON- 






0.86 


65 


0.61,0.88 


2.92 (-4-NCH3) 


66 


0.66, 0.88 


2.92 (-4-NCH3) 



The above examples are non-limiting and suitable 
acylating agents, isocyanates, or thioisocyanates may readily be 
substituted according to the methods described in the present 
invention and reacted with a described azasteroidal amine to form 
the claimed ureas, thioureas, carbamates, and thiocarbamates. The 
following definitions further clarify the present invention. 



EXAMPLES FOR THE CASE WHEN SUBSTITUENT T OF 



GENERAL FORMULA *T IS AS DEFINED IN GROUP "VlKAY' 
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Further provided are novel 17B-substituted olefinic and 
saturated 4-aza-5a-androstan-3-one and related compounds of the 
general structural formula XVII: 



5 



10 




15 



20 



25 



30 



wherein: 

Alk is C1-C4 straight or branched chain alky I or alkenyl; 

dashed lines a, e and f each can independently represent a double 
bond when present, with the proviso that double bonds 
formed by e and f are not both present concurrently; 

R is selected from hydrogen, methyl or ethyl; 

R2 is (a) Cg-C|o aryl, cyano, a 5-6 membered heteroaryl 

radical, which can contain 1-4 nitrogen atom, one oxygen or 
sulfur atoms or combinations thereof with 1-2 nitrogen 
atoms, providing that where is cyano, double bonds e 
and f are not present; 

(b) COR], where Rj is Cg-Cjo aryl, substituted Cg-C^Q aryl, and 

heteroaryl; 

(c) CONHR2, where R2 is substituted phenyl, heteroaryl, 

substituted heteroaryl, or C7 to Cj2 cycloalkyl; 



WO 93/23420 



PCI7US93/04643 



- 184 - 

(d) CO2R3, where R 3 is Cj-Cjg linear or branded alkyl, C 6 -C 10 
aryl, substituted C 6 -C j 0 aryl, or C7-C j 2 cycloalky 1; 
providing that in (b), (c) or (d), Alk is only alkenyl; 

5 

wherein the above aryl or heteroaryl radicals can also be fused with 
a benzo or another heteroraryl ring and can further be substituted 
with one or more substitutents; and pharmaceutical^ acceptable salts 
and esters thereof. 

Further provided is a compound of the general 
structural formula XVIII: 



15 




20 k & 

wherein 

the dashed line a represents a double bond when present, R and R* 
are selected from hydrogen, methyl and ethyl; and 

25 

R^ is as defined above, including both (E) and (Z) forms,and 
mixtures thereof! 

Also provided is a compound of the general structural 
30 formula XIX: 
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10 wherein 

the dashed line a can represent a double bond when present, 
R, R 1 and R 3 are 

independently selected from hydrogen, methyl and ethyl, with the 
proviso that at least one of R* and R 3 is hydrogen, 

15 

R 2 isis Cg-C[Q aryl or heteroaryl as defined above, and R^ 

and R 3 can be in a E or Z bond configuration, and mixtures 
thereof. 

20 Additionally, there is provided a compound of the 

general structural formula XX: 



25 




30 

wherein: 

Alk is C1-C4 straight or branched chain alkyl; dashed line a 
can represent a double bond when present; 



R is selected from hydrogen, methyl or ethyl; and 
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is as defined above. 

Also specifically provided is a compound of general 
structural formula XXI: 




wherein: 

the dashed line a can represent a double bond when present, and m is 
0-1, n is 0-3; and 

20 R, Rl and R3 ate 

independently selected from hydrogen* methyl and ethyl, with the 

proviso that at least one of R 1 and R 3 is hydrogen, 

R2 is C6" c 10 aryl, cyana, or heteroaryl as defined above. 

The structures XVE through XXI above encompass 

25 starting 5a-reductase inhibitor compounds of this invention. 

Where the double bond "e" is present, the compounds 
are delta-17 olefins and where the double bond "f 1 is present, the 
compounds are delia-20 olefins. Note that dashed lines V and "f 1 
30 both cannot be double bonds concurrendy. 

Dashed line "a" can independently be a double bond and 
when present* the compound is a delta- 1 -ene. 

R2 is a Cg-CjQ aryl including phenyl, benzyl, I- and 2- 
phenethyl and naphthyl, and also cyano. 
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Preferred is where R.2 aryl is phenyl or cyano. 

R2 can also be 5-6 membered heteroaryl radical being 
fully unsaturated containing 1-4 nitrogen atoms, e.g. pyridyl, pyrryl, 
imidazolyl, tetrazoiyl, pyrazinyl, pyrimidinyl, pyrazolyl, or 
triazolyl; containing 1-2 oxygen or sulfur atoms, e.g. thienyl, 
furanyl; or in combination with 1-2 nitrogen atoms, e.g. isothiazolyl, 
thiazolyl, isoxazolyl, oxazolyi or thiadiazoiyl; or fused with a benzo 
ring, e.g. quinolyl, isoquinolyl, benzothienyi, isobenzofuryl, indolyl, 
carbazolyl; or fused with another heteroaryl ring, e.g. purinyl, and 
the like- 

Preferred examples are 2-, 3-, and 4-pyridyl, 2-thienyl; 
2-pyrazinyl, 2-, 4-, and 5-thiazoIyl. 

The aryl or heteroaryl ring can be unsubstituted or 
substituted with one or more of the following substituents providing 
the substitution leads to a chemically inert, but biologically active 5a 
reductase inhibitor. 

The ring substituents include: 

Cj-Cg straight or branched alkyl; e.g. methyl, ethyl, 

propyl, isopropyl, n-butyl, sec-butyl, isobutyl, t-butyi, n-pentyl, n- 
hexyl, iso-hexyi, n-butyl, n-octyl, iso-octyl, t-octyl, and the like; C2- 
Cg straight or branched alkenyl, e.g. ethenyi, 1-propenyl, 2- 

propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 1-pentenyl, 1-hexenyl, N 
heptenyl, 1-octeny], 2-octenyl, and the like; 

C3-Cg cycloalkyl e.g., cyclopropyl, cyclobutyl, 

cyclopentyl, cyciohexyl, 1-methyl-cyclobutyi, cyclopentyl, 
cyclohexyl, 1-methyl-cyclohexyi, 2-methylcyclohexyl, 2- 
ethylcyclohexyl, and the like; - 

C2-Cg alkynyi e.g., 1-ethynyl; 1-propynyl, 2-propynyl, 

2-butynyl, 2-pentynyl, 1-hexynyl, 1-heptynyl, 1-octynyl; 

CONR 4 R 5 where and independently 
are H, Cj-Cg alkyl, as defined above, C3-Cg cycloalkyl as defined 
above, C1-C4 perhaloalkyl e:g., trifluoromethyl, perfluoromethyl, 

trichloromethyl, preferably perfluoroalkyl; phenyl, or substituted 
phenyl, as described below; 
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COR 4 , where R 4 is defined above, including acetyl, 
isobutylcarbonyl, benzoyl and the like; 

S(0) n R 4 , where nis 0-2 and R 4 is defined above, 
including methylsulfinyl, methylsulfonyL phenylsulfonyl, 4- 
chlorophenylsulfinyl and the like; 

OCOR 4 where R 4 is defined above, including acetoxy, 
propionyloxy, benzoyloxy r 4-chlorobenzoyloxy and the like. 

S0 2 NR 4 R 5 where R 4 and R 5 are described above, 
including sulfonamido, N-methylsulfonamido, N-phenylsulfonamido, 
N,N-dimethylsulfonamido and the like; 

NR 4 (CO)R 5 , wherein R 4 and R 5 are defined above, 
including; acetylamino, benzoylamino, N-methylbenzoylamino and 
the like; 

NR 4 (CO)NHR 5 , wherein R 4 and R 5 are described 
above, including; ureido, N-inethylureido, N-methyl-N 1 - 
phenylureido and the like; 

NHSO2R 4 , R 4 being defined above, including 
methylsulfonylamino, phenylsulfonylamino and the like; 

OR 4 where R 4 is defined above, including methoxy, 
phenoxy, 4-chlorophenoxy and the like. 

NR 4 R5, wherein R 4 and R 5 are described above, 
including amino, methylamino, dimethylamino, anilino and the like; 

Cyano, nitro, halo, including: fluoro, chloro, bromo and 

iodo; 

Perhalo C1-C4 alkyl, including: trifluoromethyl, 
perfluoroethyl, trichloromefhyl and the like. 

C0 2 R 4 wherein R 4 is defined above, including 
C0 2 CH 3 , C0 2 Ph, C0 2 -(l-adamantyl) and the like; phenyl and 
substituted phenyl of the formula: 
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wherein the radicals r6-RW each can represent one or more of the 
substituents defined above, including; hydrogen, 4-chlorophenyl, 4- 
fluorophenyl, 4-methoxyphenyl, 4-phenoxy and the like. 

Representative compounds of the present invention 
include the following: 

(17E)-17-[phenyl)methylene]-4-methyl-4-aza-5a-androstan-3- 
one, 

(17E)-17-[(4-chlorophenyl)methylene]-4-methyl-4-aza-5a- 

androstan-3-one, 
( 1 7E)- 1 7-[(3-chlorophenyl)methylene] -4-methy l-4-aza-5a- 

androstan-3-one, 
(l7E)-17-[(2-chlorophenyl)methylene]-4-raethyl-4-aza-5a- 

androstan-3-one, 
( 1 7E)- 1 7-[(4-ethoxycarbonylpheny l)methy l-ene]-4-methyl-4-aza- 

5cc-androstan-one, 
( 1 7E)- 17-[(4-carboxyphenyl)methylene]-4-methyI-4-aza-5a- 

androstan-3-one, 
(17E)-17-[4-[[(l, 1 -dimethylethyl)amino)-carbonyl]phenyl]- 

methylene]-4-methyl-4-aza-5a-androstan-3-one, 
( 17E)- 1 7-[(3,4,5-trimethoxypheny l)methyl-ene]-4-aza-5a- 

androstan-3-one, 
(17E)-17-[(2-methoxyphenyl)methylene]-4-methyM-aza-5a- 

androstan-3-one, 
( 1 7E)- 1 7-[(4-methy lsulfonylpheny l)methyl-ene] -4-methy l-4-aza- 

5a-androstan-3-one, 
(17E)-17-[(4-biphenyl)methylene]-4-aza-5a-androstan-3-one, 
(17E)- 1 7-[(4-nitrophenyl)methylene]-4-methyl-4-aza-5a- 

androstan-3 -one, 
(17E)-17-[(4-aminophenyl)methylene]-4-aza-5a-androstan-3-one 
(17E)-I7-[(4-acerylaminophenyl)methylene]-4-methyl-4-aza-5a- 

androstan-3-one, 
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( 1 7E> 1 7-(4-pi valoylaminophenyl)methylene)-4-methy l-4-aza-5cc- 
androstan-3-one, 

(17E)-I7-[(4-phenoxyphenyl)methylene]-4-aza-5a-androstan-3- 
one, 

(I7E)-l7-[(2-imidazoIyI)methylene]-4-methyl-4-aza-5a-androst- 
I-en-3-one, 

(17E>17-[(2-thiazolyl)methyIene]-4-aza-5a-androst- 1 -en-3-one, 
(1 7E)- 1 7-[(2-pyrazinyl)methylene]-4-methyl-4-aza-5a-androstan- 
3-one, 

(17E)-20-phenyl-4-methyl-4-aza-5a-pregn- 1 7-en-3-one, 

(17E)-20-[(4K:hloro)phenyl]-4-aza-5a-pregn-17-en-3-one, 

(20E)-4-melhyl-21-[(4-methoxy)phenyl]-4-aza-5a-pregn-20-en-3- 
one, 

(20E)-4-methyI-21-phenyI-4-aza-5a-pregn-20-en-3-one, 
(20E)-4-methyI-21-[(4-methyl)phenyl]-4-aza-5a-pre5n-20-en-3- 
one, 

(20E)-4-methyI-21-[(4-chIoro)phenyl]-4-aza-5a-pregn-20-eii-3- 
one, 

(20E)-4-methyl-21-(4^pyridyl)-4-aza-5a-pregn-20-en-3-one, 
(20E)-4-methyl-21-[(3-chloro)phenyl]-4-aza-5a-pregn-20-en-3- 
one, 

(20E)-4-methyl-2 1 -[(2-chloro)pheDyl]-4-aza-5(X-pregn-20-en-3- 
one, 

(20E)-4-methyl-21-(2-pyridyl)-4-aza-5a-pregn-20-en-3-one, 
(20E)-4-methyl-21-(2-tbienyl)-4-aza-5a-pregn-20-en-3-one, 
(20E)-21-[(4-methoxy)phenyl]-4-aza-5a-prcgn-20-en-3-one, 
(20E)-4-me%l-21-(3-tfaienyl)-4-aza-5a-pregn-20-en-3-one, 
(20E)-4-methyl-21-(2-fiiranyl)-4-aza-5a-pregn-20-en-3-one, 
(20E)-4-methyl-21-[(2-fluoro)phenyl]-4-aza-5a-pregn-20-en-3- 
one, 

(20E)-21-(4-pyridyl)-4-aza-5a-prcgn-l,20Tdien-3-one, 
(20E)-21-(4-pyridyl)-4-aza-5a-pfegn-20-en-3-one, 
(20E)-21 -[(4-metiioxy)phenyl3 -4-aza-5a-pregn- 1 ,20-dien-3-one, 
(20E)-21-(2-furanyl)-4-aza-5a-pregn- 1 ,20-dien-3-one, 
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(20E)-21-(2-pyridyl)-4-aza-5a-pregn-l > 20-dien-3-one, 
(20E)-21 -(3-pyridyl)-4-aza-5a-pregn- 1 ,20-dien-3-one 
(20E)-2 1 -[(4-ethoxycarbony l)-phenyl]-4-aza-5a-pregn- 1 ,20-dien- 
3-one, 

(20E)-2 1 -4-[N-phenyl]benzamido-4-aza-5a-pregn- 1 ,20-dien-3- 
one, 

(20E)-21-(2-pyridyl)-4-aza-5a-pregn-20-en-3-one, 
(20E)-21-(3-pyridyl)-4-aza-5a-pregn-20-en-3-one, 
(20E)-21-(2-thienyl)-4-aza-5a-pregn-20-en-3-one, 
(20E)-4,20-dimethyl-2 1 -phenyl-4-aza-5a-pregn-20-en-3-one, 
(20E)-4,20-dimethyl-21-(4-chlorophenyl)-4-aza-5a-pregn-20-en- 

3-one, 

(20E)-4,20-dimethyl-21-(2-thienyl)-4-aza-5a-pregn-20-en-3-one, 
(20E)-4,20-dimethyl-21-(2-pyridyl)-4-aza-5a-pregn-20-en-3-one, 
(20E)-20-methyl-21 -(4-pyridyl)-4-aza-5a-pregna-l ,20-dien-3- 
one, 

(20E)-4,20-dimethyl-2 1 -(4-pyridy l)-4-aza-5a-pregn-20-en-3-one, 
(20E>20-methyl-2 1 -(2-furyl)-4-aza-5a-pregna- 1 ,20-dien-3-one, 
(20E)-20-methyl-21 -(2-pyridyl)-4-aza-5a-pregna- 1 ,20-dien-3- 
one, 

<20E)-20^thyl-21 -phenyl-4-aza-5a-pregna- 1 ,20-dien-3-one, 
(20E)-20-ethyl-21 -(2-pyridyl)-4-aza-5a-pregna-l ,20-dien-3-one, 
20(E,Z)-4,21 -dimethyl-21 -phenyl-4-aza-5a-pregn-20-en-3-one, 
20(E,Z)-21-methyl-21-(4-chlorophenyl)-4-aza-5a-pregn-20-en-3- 
one, 

20(E,Z)-4,21 -dimethyl-21-(2-pyridyl)-4-aza-5a-pregn- 1 ,20-dien- 
3-one, 

17p-[(4-chlorophenyl)raethyl]-4-mefliyl-4-aza-5a-androstan-3- 
one, 

17P-[(phenyl)methyl]-4-aza-5a-androstan-3-one, 
17p%[(2-pyridyl)methyl]-4-methyl-4-aza-5a-androst-l-en-3-one, 
1 7P-[(2-thienyl)methyl] -4-aza-5a-androst- 1 -en-3-one, 
20-phenyl-4-methyl-4-aza-5a-pregnan-3-one, 
20-(4-chloro)phenyl-4-aza-5a-pregnan-3-one, 
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20-(2-pyridyI)-4-methyl-4-aza-5a-pregn- 1 -en-3-one, 

20- (2-thieayl)-4-aza-5a-pregn- 1 -en-3-one, 

21- pheEyl-4-aza-5a-pregnan-3-one, 

2 l-(2-pyridyl)-4-methyl-4-aza-5fx-prcgnan-3-one, 

21-[(4-metboxy)phenyl]-4-methyl-4-aza-5a-pregnan-3-one t 

21-(2-thienyl)-4-metliyl-4-aza-5a-pregnan-3-one, 

21-[(4-chlbrophenyl]-4-aza-5tx-pregn-l-en-3-one, 

4-methyl-176-[3-(phenyl)propyl)-4-aza-5a-androstan-3-one, 

176-[3-(2-pyridyI)propyl]-4-aza-5a-androst- l-en-3-one, 

17fi-[3-(4-chlorophenyl)propyl]-4-aza-5a-androstan-3-one, 

4-methyl-l 76-[2-(thienyl)propyI]-4-aza-5a-androst-l -en-3-one, 

4-methyl-17B-[4-(phenyl)butyl]-4-aza-5a-androstan-3-one, 

17B-E3-(2-pyridyl)butyl]-4-aza-5a-androst-l-en-3-one, 

17B-[3-(4-chIorophenyI)butylj-4-aza-5a-androstan-3-one, 

4-metbyl-176-[2-(thienyl)butyl3-4-aza-5a-androst-l-en-3-one, 

20-ethyl-21-(2-pyridyl)-4-aza-5a-pregnan-3-one, 

20-ethyl-21-phenyl-4-aza-5a-pregnan-3-one r 

20- ethyl-21-(2-methoxyphenyl)-4-aza-5a-prcgnan-3-one, 
4,2I-dimethyl-21-(2-pyridyl)-4-aza-5a-pregnan-3-one, 

4,21-dimethyl-2I-[(4-benzoylamino)phenyl]-4-aza-5a-pregnan-3- 
one, 

4,21-dimethyl-21-(2-thiazolyl)-4-aza-5a-preganan-3-Qne, 

2 1 -phenyl-4-aza-5a-pregnan-3-one, 

2 1 -(2-pyridyi)-4-aza-5a-pregnan-3-one, 

2 1 -(2-thienyI)-4-aza-5 a-pregnan-3-one, 

2 1 -(2-methoxyphenyl)-4-aza-5a-pregn- 1 -en-3-o&e, 

2 1 -(3-pyridyl)-4-aza-5a-pregn- 1 -en-3-one, 

21- (2-thiasolyI)-4-aza-5a)-pregn-l-en-3-one, 

4-methyI-21-[4-(methylsulfonyl)phenyi)-4-aza-5a-prcgn-l-en-3- 
one, 

4-ethyl-21-(4-fluorophenyl)-4-aza-5a-pregn-l-en-3-one > 
4-me%l-21-(4-carboxyphenyl)-4-aza-5a-pregn-l,20-dien-3-one, 
4-ethyl-21-(4-carbamoylplieiiyl)-4-a2a-5a-pregii-l,20-dien-3-one f 
20-(3-pyridyI)-4-aza-5a-pregna-l ,17-dien-3-one, 
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4-methyl-20-(2-pyrazinyl)-4-aza-5a-pregn-l,17-dieji-3-one, 
20-ethyl-4-methyl-21-phenyl-4-aza-5a-pregn-20-en-3-one, 

4.20- dimethyK21 -(2,6-dimethoxyphenyl)-4-aza-5a-pregna- 1 ,20- 

dien-3-one, 

20-ethyl-4-methyl-21 -(s-triazinyl)-4-aza-5a-pregna- 1 ,20-dien-3- 
one, 

4-methyl-20-(phenylmethyl)-4-aza-5a-pregnan-3-one, 
20-ethyl-4-methyl-21-(2-pyridy])-4-aza-5a-pregnan-3-one, 
20-(2-thiazolyl)-4-aza-5a-pregnan-3-one, 
20-ethyl-2 1 -(3-pyridyl)-4-aza-5a-pregnan-3-one, 
20-(4-methylsulfonylphenyl)-4-aza-5a-pregn- 1 -en-3-one, 
20-ethyI-2 1 -(4-methoxypheny])-4-aza-5a-pregn-l -en-3-one, 
4-methyl-20-(3 > 4-dimethoxyphenyl)-4-aza-5a-pregn- 1 -en-3-one, 

20- ethyl-4-methyl-21-(2-pyrirDidinyl)-4-aza-5a-pregn- 1 -en-3- 

one, 

4.21 - dimethyl -2 l-(4-pyridyl)-4-aza-5a-pregna-l,20-dien-3~one, 

21- methyl-21-(2-thienyl)-4-aza-5a-pregn-l-en-3-one, 
2 1 -me thy 1-2 1 -( 1 -imidazolyI)-4-aza-5a-pregnan-3-one, 

4,21 -dimethyl-2 1 -(4-carbamoylphenyl)-4~aza-5a-pregn- 1 -en-3- 
one, 

4-methy 1-2 1 -(4-methoxypheny l)-4-aza-5a-pregnan-3-one, 
4-methyl- 1 7-((4-chloro)phenylmethy l)-4-aza-5oc-androstan-3-one, 
N-(l , 1 -dimethylethyl)-4-(4-methyl-3-oxo-4-aza-5a-pregn-21 - 

yl)benzamide, 
4-methyl-21-(3-pyridyl)-4-aza-5a-pregn-20-en-3-one, 
2 1 -(2-pyraziny l)-4-methy l-4-aza-5a-preg-20-en-3-one, 
4-methyl-21-(2-pyrazinyl)-4-aza-5a-pregnan-3-one, 
4-methyl-24-nor-4-aza-5a-cholane-23-nitrile, 
4-methyl-3-oxo-4-aza-5a-pregnane-21-caibon-nitriIe, 
24-nor-4-aza-5cx-chol-i -ene-23 -ni trile, 
24-nor-4-aza-5a-cholane-23-nitrile > 
4-methyl-24-nor-4-aza-5oc-chol- 1 -ene-23-nitrile, 
3-oxo-4-aza-5a-pregn- 1 -ene-2 1 -carbonitrile, 
3-oxo-4-aza-5ot-pregnane-2 1 -carbonitrile, 
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4-methyl-3-oxo-4-aza-5a-pregnane-2I-nitrile, 
4-methyl-3-oxo-4-aza-5a-cholane-24-nitrile, 

3- oxo-4-aza-5a-chol- 1 -ene-24-nitriIe, 

4- methyl-3-oxo-21-nor-4-aza-5a-cholane-24-DitriIe, 
3-oxo-21-nor-4-aza-5a-cholane-24-nitrile, 

and also including the corresponding compounds wherein the 4- 
hydrogen substituent is replaced by a methyl or an ethyl radical, 
and/or a delta-one double bond is present 

Also included within the scope of this invention are 
pharmaceutically acceptable salts, i.e. hydrochloride, hydrobromide, 
acetate, pamoate, and the like, of the compound where a basic 
heteroaryl radical is present,, e.g. 4-pyridyl, which can be used as the 
dosage form for modifying solubility or hydrolysis characteristics or 
for use as sustained release or prodrug formulations. 

The novel compounds of formula XVII of the present 
invention are prepared by methods starting with appropriate steroid 
17-carboxaldehydes and ketones of the following formulae: 

FLOWSHEET XXV 

Carboxaldehvdes 
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^ CH3 C 

Carboxaldehyde A can be prepared from 17-(2- 
pyridylthio) carboxylate-4-methyl-5a-androstan-3-one by reaction 
with Raney nickel to the 17p-carbinol followed by oxidation to the 
aldehyde with pyridinium chlorochromate. (See J, Med. Chem. 
1986, Vol 29, No. 1 1, p. 2299, Compound lObg) The starting 2- 
pyridylthio ester can be made by hydrolyzing the 17-COOMe 
derivative to the acid and reacting the acid with 2,2 r -dipyridyl 
disulfide in an inert solvent, e.g. chlorobenzene. 

Carboxaldehyde B can be prepared from the lithum 
aluminum hydride reduction of 170-(N-methyl-N-methoxy)- 
carboxamide-5a^-aza-androst-l-en-3-one (see USP 5,061,801 for 
its preparation, as also described in the following section 
"Preparation of Starting Materials". 

Carboxaldehyde C can be concurrently prepared from 
the same procedure, as a secondary reaction product, as described 
above for Carboxaldehyde B (See preparation in "Preparation of 
Starting Materials"). 
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Note that the corresponding 4-ethyl analogs are also 
available through conventional alkylation of the 4-NH derivative via, 
e.g. ethyl iodide, sodium hydride in dry DMF at room temperature. 

As seen in Flowsheet XXV, the carboxaldehydes A,B, or 
C can be reacted with the phosphonate reagent as shown, where is 
defined above, is hydrogen or methyl and R a is a conventional 

ester alkyl radical, e.g. methyl or ethyl, to yield the corresponding 
D-20 olefins. 

In general, the procedure for reacting the 
carboxaldehyde with the phosphonate" ylid reagent is analogous to the 
conditions as described for the Wadswoith-Emmons modification of 
the Wittig reaction (See Chem. Rev. 74, p. 87, 1974 and JACS Vol. 
83, p. 1733, 1961). The phosphonate ylid is reacted under 
anhydrous conditions with the carboxaldehyde in about a 1:1 molar 
ratio together with a hydride reagent, e.g. sodium hydride, also in a 
1:1 molar ratio with the phosphonate reagent in a dry solvent, e.g. 
dimethylformamide, dimethylacetamide, tetrahydrofuran, dioxane, 
DMSO and the like, under anhydrous conditions, usually a nitrogen 
atmosphere, at a temperature of about 50-1 00°C, preferably 80-85°C 
for about 1-4 hours. Workup is conventional, e.g. organic liquid 
extraction followed by drying, evaporating off solvent, followed by 
chromatography, distillation of recrystallization of the crude 
material to yield the desired product, being a species of Formula 
XVII. 

The starting phosphonates can be prepared by known 
procedures in the art. tine procedure that can be used is the 
modified Arbuzov reaction in which a chloromethyl-aryl or 
heteroaryl compound, e.g. thienylmethyl chloride, is reacted with an 
alkyl phosphite, e.g triethyl phosphite, at 125-175 P C for 1-10 hours. 
Conventional woikup yields the desired starting phosphonate, e.g. 
diethyl 2-thienylmethylphosphonate. 
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H 2 CHR 2 R 3 
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FLOWSHEET XXVT fr.ONTT>) 
CHO 




Alternately, the chloromethyl heteroaryl compound, e.g. 
4-chloromemylpyridine, can be reacted with diethylphosphite and 
sodium hydride at about 80-100°C for several hours to also produce 
the desired phosphonate starting materials. 
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Representative syntheses are given in the "Preparation 
of Starting Materials 11 section and representative examples of 
phosphonate starting materials are: 

diethyl 2-thienylmethylphosphonate, 

diethyl 4-pyridylmethylphosphonate, 

diethyl 4-methylbenzylphosphonate, 

diethyl benzylphosphonate, 

diethyl 4-chlorobenzylphosphonate, 

diethyl 3-chlorobenzylphosphonate, 

diethyl 2-chIorobenzylphosphonate, 

diethyl 2-pyridylmethylphosphonate, 

diethyl 3-thienylmethylphosphonate, 

diethyl 2-furanylmethylphosphonate, 

diethyl 2-fluorobenzylphosphonate, 

diethyl 3-pyridylmethylphosphonate, 

diethyl 4-ethoxy carbony Ibenzy lphosphonate , 

diethyl4-(phenylaminocarbonyl)benzyl 

phosphonate, 

As outlined on Flowsheet XXVI, the A 2 ^ olefins IHa 
and Hie can be reduced with e.g. 10% palladium on carbon in a 
suitable solvent, e.g. methanol, ethanol, dioxane, acetic acid and the 
like, at room temperature under 1-50 psig hydrogen atmosphere to 
form IVa and IVc. Compound IVc can be further reacted to form 
the A r olefin IVb by the procedure of Dolling et al using 
dichlorodicyanobenzoquinone, see J ACS (1988), Vol 1 10, pp 331 8- 
3319. Alternatively IVb can be formed by reacting IVc with 
benzeneselenic anhydride in refluxing chlorobenzene. The 4- 
nitrogen in nib and IVb can be alkylated with methyl iodide in the 
presence of sodium hydride in e.g. dry dimethylformamide solvent 
to give Old and IVd. 

Note that the 4-methyl group in the appropriate 
compounds in Flowsheet A can be replaced with a 4-ethyl group to 
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prepare the corresponding 4-ethyl analogs of lUa, iVa, Hid, and 
IVd. 

The aldehydes A, B and C can be reacted with diethyl a- 
methyl-benzylpliosphonate (US 4,515,883) in the Wadsworth- 
Eramons modification of the Wittig reaction and the corresponding 
products hydrogenated, alkylated on the 4-nitrogen and 
dehydrogenated as outlined in Flowsheet XXVI to give compounds 
Dla-d and FVa-d with R^ = phenyl and = methyL 

Methyl ketone D (see Flowsheet XXVII, below) and its 
preparation is described in J. Me<L Chem., 1984, Vol. 27, p. 1690- 
1701, by O. H. Rasmusson eL al (see Compound 4d.) These 
compounds can be prepared by reacting the S-(2-pyridyl)androstan- 
3-one-178-mio-carboxylate with methylmagnesium chloride under 
appropriate Grignard conditions. 

Methyl Ketone E can be prepared by reacting N- 
methoxy-N-methy l-3-oxo-4-aza-5o;-androst- 1 -ene- 1 78-carboxamide 
(4) with excess methylmagnesium bromide in tetrahydrofuran. 

The above 17-methylketones D and E can be reacted 
with the phosphonate yiids.deseribed above in an analogous manner 
to achieve the 20-methyl pregn-20-en-3-one compounds mi and Illj 
as illustrated in me following Flowchart XXVU. 
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FLOWSHEET XXVII (CONT'D) 
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As outlined in Flowsheet XXVTI, IDe and IEtf can be 
hydrogenated as above to give IVe and IVf. Compound IVf can be 
dehydrogenated as described above to the A'-compound IVg. 
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Compounds DDtf and IVg can be methylated on the 4-nitrogen to give 
Dig and IVh. 

Also the amide 4 can be reacted with ethylmagnesium 
bromide to give ethyl ketone versions of D and E. Using the 
reactions outlined in Flowsheet B compounds Dle-g and IVe-h with 
the 20-methyl replaced by a 20-ethyl can be prepared. 

Ketone F (Flowsheet XXV1H) can be prepared by 
conventional techniques, including oxidation of the corresponding 
17-B-ol with e.g. Jones reagent, and is known in the art in J. Med. 
Chem. 1984, Vol. 27, p. 1690-1701 by G. H. Rasmusson et al., (see 
Compound 22 on p. 1693). 

Ketones G and H can be prepared by Jones reagent 
oxidation of the corresponding !7p-aIcohols described in the above 
reference. Using the reactions shown in Flowsheet XXVI, the 
ketones F, G, and H Are converted into compounds mh-k and IVh-1 
as seen in Flowsheet C. 

As indicated in Example 67, below, the 176-3- 

phenylpropyl compound can be prepared from aldehyde A by a 

phosphonate olefination with diethyl benzoylmethylphosphonate 

followed by reduction of the ketone and double-bond by 

hydrogenation with palladium on carbon catalyst in ethanol. Using 

the reaction sequences outlined in Flowsheet XXVI, the 4-H, A'-4-H, 
and 4-CH3-A f analogs can be prepared starting from aldehydes A or 



WO 93/23420 



PCT/US93/04643 




As shown in Flowsheet XXVm, the 176-3-phenylbutyl 
compound 56 can be prepared from the ketone F by conversion of 
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the latter to the A 16 -I7-trifIuoromethylsulfonate 57 with potassium 
hexamethyldisilazide and N-phenyltrifluoromethanesuIfinimide 
(Tetrahedron Lett. 24, 979 (1983)). Palladium-catalyzed coupling of 
57 with 4-phenyl-I-butyne (Synthesis, 320 (1986)) can give the 
enyne 58 which can be hydrogenated to the desired 176-3-phenyl- 
butyl compound 56. 
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FLQWSHEET XXX fCont'riV 




As described in Example 68, the nitriles 54 (R=CH3, H) 

were prepared from a "second order" Beckmann rearrangement on 
3 0 the homologous carboxylic acids (55, R=CH3, H) with sodium nitrite 

in trifluoroacetic acid and trifluoroacetic anhydride. (J. of Lipid 
Research 29 1387 (1988)). 

The synthesis of other nitriles is outlined in Flowsheet 
XXX. The pregnane-21-carbonitriles 59 and 60 can be prepared 
from the ketones F and G by phosphonate olefination with diethyl 
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cyanomethylphosphonate (Steroids 27, 431 (1976)) followed by 
reduction with magnesium in methanol (J- Org. Chem. 40, 127 
(1975)), By the same reaction sequence the ketone E can be 
converted into the Al-4-H-24~nor cholane-23-nitrile 61 and its 
reduction product 62. The 24-cholane-24-carbonitrile 63 can be 
prepared from the cholanic acid 55 by conversion to the primary 
amide with oxaiyl chloride and ammonia followed by dehydration 
with POCi 3 in pyridine (J. Med. Chem. 29, 2298 (1986)). Similarly 

the 17-butyric (64, n=l) and valeric (n=2) acids, prepared by 
palladium-catalyzed coupling of 57 with 3-butynoic and 4-pentynoic 
acids followed by hydrogenation, can converted into the nitriles 66 
(n=l,2). 

EXAMPLE 67 

Synthesis of 4,7B-Dimethyi-4"aza-Androst-5-en-3-one-17li-ol, t- 

butyldimethylsilyl ether. (68) 

To a solution of the product of Example 8 (17Ii-(t- 
butyldimethylsiiyloxy)-7B-methyl-5-oxo-A-nor-3,5-secoandrostan-3- 
oic acid), 840 mg in 5 ml ethylene glycol was added 1.5 g sodium 
acetate and 737 mg. methylamine hydrochloride. After stirring the 
reaction mixture 4 hours at lSCTC, the mixture was cooled, diluted 
with water, extracted with ethyl acetate, dried and concentrated to 
afford crude title compound £8. Proton NMR confirmed the 
assigned structure. 

EXAMPLE 68 

Synthesis of 4.7B-Dimethvl-4-aza-Androst-5-en-3-one-17B-oL (69) 
To a solution of 700 mg of 68 from Example 67, in 20 
ml of acetonitrile at 0°C was added 500 microliters, aqueous HF. 
After stirring the reaction mixture for one hour, the HF was 
neutralized with aqueous sodium carbonate, diluted with water, 
acetonitrile removed under vacuum, and the residue extracted with 
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ethyl acetate. The organic layer was dried, concentrated to give 
crude title compound 69 which was further purified by preparative 
chromatography on silica gel using 3: 1 chloroform/acetone. 

EXAMPLE 69 

Synthesis of 4.7B-dim efovI-4-aza-androston-l-one-17ft-ol_ f70) 

To a solution of £2 from Example 68, being 350 mg in 
10 ml acetic acid was added 100 mg platinum dioxide and the 
resulting mixture was evacuated and flushed with hydrogen. The 
reaction was shaken overnight at room temperature under 40 Psig 
hydrogen pressure. The solution was filtered concentrated. The • 
residue was worked up with ethyl acetate, the organic layer was then 
concentrated under vacuum, diluted with ethyl acetate, washed with 
aqueous NaHC0 3 , brine, dried, concentrated to yield the title 

compound 12. Mass Spec: 320 (M+l). 

EXAMPLE 70 

Synthesis of 17B-pivaloyloxy^,7B-Dimethyl-4-Aza-Androstan-3- 
one. (ZD 

To a solution of 70 from Example 69, being 60.2 mg in 
4 ml methylene chloride and 200 ml pyridine was added 15 mg 
DMAP (4-dimethyIaminopyridine) followed by 68.66 mg pivaloyl 
chloride, i.e., trimethyl acetyl chloride. After stirring for 24 hours, 
the reaction mixture was diluted with ethyl acetate, washed with 
water, then aqueous sodium carbonate and brine. The organic layer 
was dried, concentrated to a residue, which was purified by 
preparative chromatography on silica gel using 3:1 
chloroform/acetone as eluantto yield pure title compound 21 Proton 
NMR confirmed the assigned structure. 



EXAMPLE 71 
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Synthesis of 178-(t-Butylaminocarbo 

Androstan-3 -one, (72) 

To a solution of 2Q> 51 mg in 4 ml methylene chloride 

was added DBU (200 microliters) followed by 63.65 mg. t- 

5 butylisocyanate. After stirring the mixture for 48 hours at room 

temperature, the reaction mixture was diluted with ethyl acetate, the 

organic layer washed with water, brine, dried and concentrated to a 

residue which was purified by preparative chromatography over 
silica gel using 3:1 CHC^/acetone to yield pure title compound 72. 

10 

EXAMPLE 72 



Synthesis of 17i5-Methoxycarbonyl-4-methyl-4-aza-androst-5-en-3,7- 

dione 

Following the analogous oxidation procedure of 
Example 3, l78-methoxycarbonyl-4-methyl-4-aza-5a-androsten-3- 
one, known in the art, was analogously treated to yield the title 
compound. 

The following Table 5 lists the unique proton NMR 
values (400 MHz in CDCI3) for several of the above-described 

compounds. The data are reported as: s = singlet, d = doublet, m = 
multiplet, J = coupling constant. The absorption values are given del 
(d) units and are illustrated for the C-18, C-19 and methyl protons 
and protons associated with unique portions of the molecule. 

The numbering of the steroid is given by the following 

structure; 

J22 

18 T20 
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NMR DATA 

Compound No C-18 CH 3 C-19CH 3 Others 



10 



15 



20 



25 



68 



69 



70 



71 



0.72 1.02 



0.78 



0.74 



0.82 



7 Me, 3H, d, 1.04 
J=6.5 

6H,IH, d,4.78 
J=3 

1.02 7Me,3H,d, 1.06, 
J=6.5 

6H, lH,d,4.79, 
J=3 

0.86 7 Me> 3H, d, 1.02, 
J=6.5 

5H, 1H, dd,3.10 

J=4.5 

J=13.5 

0.85 N-CH 3 , 3H, S,.2.90 

C-5, 1H, dd, 3.01 

J=12.6 

J=3.7 

C-76-CH 3 ,3H, d, 
1.02, J=6.5 



30 Compound No 
72 



NMR DATA (O 



C-18 C% C-19CH 3 Others 
0.76 0.82 N-CH 3 , 3H, S, 2.89 

C-5, 1H, dd, 3.01 

J=3.7 

J=12.6 
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C-7B-CH 3 , 3H; d, 
1.02, J=6.5 

Also included in the invention are the following 

compounds: 

4, 7fi-dimethyI-4-aza-5a-androstan-3, 17-dione, 

17-oximino-4, 76-dimethyl-4-aza-5a-androstan-3-one. 

The compounds can be by analogous procedures 
described in J. Med. Chem. 29, 2998-2315 (1986) by Rasmusson et 
al. for preparing the 17-one. The 17-one can then be reacted with 
ammonia, substituted amines, hydrazine, substituted hydrazine, by 
known analogous procedures to produce the above described 
compounds. 

Also included with the scope of this invention are 4-N-X 
analogs where X is OH, NH2 or SCH3. The 4-N-OH and 4-N-NH 2 

derivatives can be made with incorporating hydroxylamine or 
hydrazine, respectively, in place of methylamine in the seco acid ring 
A closure for the starting androstanes as described in J. Med. Chem. 
29, 2998-23 15 (1986) by Rasmusson et al- Further, reaction of the 
anion of the saturated 4-N-H androstanes, wherein the anion is 

generated from the N-NH precursor by sodium hydride, and 
methylsulfenyl chloride can produce the corresponding 4-N-S-CH3 

derivatives. Thus, substituent on the 4-N position also includes OH, 
NH 2 andS-CH 3 . 
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The present invention also discloses novel 17B-ester, 
amide, and ketone derivatives of 4-aza-5a-androstan-3-one 
compounds of the general structural formula XXII: 



10 




wherein: 



15 



dashed line a can represent a double bond when present; 



R is selected from hydrogen, methyl, ethyl, hydroxyl, amino, and 
methylthio; 



20 



R.20 is selected from hydrogen or methyl; 



n is an integer from 0 to 10; 



25 



R4 is selected from: 



(a) CORi, where Rl is Ctf-CiO aryl, substituted 
C6-C10 aryl, and heteroaryl; 



30 



(b) CONHR2, where R2 is substituted phenyl, 
heteroaryl,. substituted heteroaryl, or C7 to 
' Ci2cycloalkyl; 



(c) CQ2R3, where R3 is C6-C10 aryl,substimted 
C6-C10 aryI,orC7-Cl2 cycloalkyl; 
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where the above aryl and heteraryl radicals can also be fused with a 
benzo or another heteroaryl ring and can further be substituted with 
one or more substituents; and pharmaceutically acceptable salts and 
esters thereof. 

Dashed line "a M can independently be a double bond and 
when present, the compound is a delta-l-ene. 

Rl and R3 can be a a Cg-Cio aryl including phenyl, 

benzyl, 1- and 2-phenethyl and naphthyl. 

R2 can be a phenyl group, 

Rl and R2 can also be 5-6 membered heteroaryl radicals 
being fully uasaturated containing I -4 nitrogen atoms, e.g. pyridyl, 
pyrryl, imidazolyl, tetrazolyl, pyrazinyl, pyrimidinyl, pyrazolyl, or 
triazolyl; containing 1-2 oxygen or sulfur atoms, e.g. thienyl, 
furanyl; or in combination with 1-2 nitrogen atoms, e.g. isothiazolyl, 
thiazolyl, isoxazolyl, oxazolyi or thiadiazolyl; or fused with a benzo 
ring, e.g. quinolyl, isoquinolyl, benzothienyl, isobenzofuryl, indolyl, 
carbazolyl; or fused with another heteroaryl ring, e.g. purinyl, and 
the like. 

The C7 - Cl2 cycloalkyl in R2 and R3 can be 1-, 2- 
adamantyl, norbomyl, and bicyclo[2.2.2.]octyl. 

The aryl or heteroaryl ring in Rl and R3 as well as the 
phenyl group in R2 can be unsubstituted or substituted with one or 
more of the following substituents providing the substitution leads to 
a chemically inert, but biologically active 5a reductase inhibitor: 

The ring substituents include: 

Ci-Cg straight or branched alkyl; e.g. methyl, ethyl, 

propyl, isopropyl, n-butyl, sec-butyl, isobutyl, t- 
butyl, n-pentyl, n-hexyl, iso-hexyl, n-butyl, n- 
octyl, iso-octyl, t-octyl, and the like; C2~Cg 

straight or branched alkenyl, e.g. ethenyl, 1- 
propenyl, 2-propenyl, 1-butenyl, 2-butenyl, 3- 
butenyl, 1-pentenyl, 1-hexenyl, l-heptenyl, 1- 
octenyl, 2-octenyl, and the like; 
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C3-C8 cycloalkyl e.g., cyclopropyl, cyclobutyl, 

cyclopentyl, cyclohexyl, 1-methyl-cyclobutyl, 
cyclopentyl, cyclohexyl, 1-methyl-cyclohexyl, 2- 
methylcyclohexyl, 2-ethylcyclohexyi, and the like; 

C2-Cg alkynyle.g., 1-ethynyl; 1-propynyl, 2-propynyl, 

2-butynyl, 2-pentynyl, I-hexynyl, 1-heptynyl, 1- 
octynyl; 

CONR4r5 W here R 4 and R5 independently are H, Cj- 
Cg alkyl, as defined above, C3-C8 cycloalkyl as 
defined above, C1-C4 perhaloalkyl e.g., 
triflubromethyl,. perfluoromethyl, 
trichloromethyl, preferably perfluoroalkyl; 
phenyl, or substituted phenyl, as described below; 
. COR 4 , where R 4 is defined above, including acetyl, 
isobutylearbonyl, benzoyl and the- like; 

S(0) n R 4 , where n is 0-2 and R 4 is defined above, 
including methylsulfinyl, methylsulfonyl, phenylsulfonyl, 4- 
chlorophenylsulfinyl and the like; 

OCOR 4 , where R 4 is defined above, including acetoxy, 
propionyloxy, benzoyloxy, 4-chlorobenzoyloxy and the like. 

S02NR 4 R5where R 4 and R5 are described above, 
including sulfonamido, N-methylsuIfonamido, N-phenylsuIfonamido, 
N,N-dimethylsulfonamido and the like; 

. NR^^CCOR^, wherein R 4 and R5 are defined above, 
including; acetylamino, benzoylamino, N-methylbenzoylamino and 
the like; 

NR 4 (CO)NHR 5 , wherein R 4 and R5 are described 
above, including; ureido, N-njethylureido, N-methyl-Nl- 
phenylureido and the like; 

NHSO2R 4 , R 4 being defined above, including 
methylsutfonylamino, phenylsulfonylamino and fee-like; 

OR 4 , where R 4 is defined above, including methoxy, 
phenoxy, 4-chlorophenoxy and the like. 
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NR4r5 > wherein R 4 and R^ are described above, 
including amino, methylamino, dimethylamino, anilino and the like; 

Cyano, nitro, halo, including: fluoro, chloro, bromo and 

iodo; 

Perhalo C1-C4 alkyl, including: trifluoromethyl, 
perfluoroethyl, trichloromethyl and the like. 

CO2R 4 , wherein R 4 is defined above, including 
CO2CH3, CO2PI1, C02-(l-adamantyl) and the like; phenyl and 
substituted phenyl of the formula: 



15 




wherein the radicals R^-RlO each can represent one or more of the 
substituents defined above, including; hydrogen, 4-chlorophenyl, 4- 
fluorophenyl, 4-methoxyphenyl, 4-phenoxy and the like. 

Unless otherwise indicated the 17-substituents herein 
described are assumed to be in the p configuration 

Representatives of this group of compounds of the 
present invention include the following: 

21-benzoyl-4-aza-5ot-pregnan-3-one, . 
2 1 -benzoyl-4-methyl-4-aza-5a-pregnan-3-one, 
2 1 -(2-methoxybenzoyl)-4-aza-5a-pregn- 1 -ene-3-one, 
4-methyl-2 1 -(2-trifluoromethylbenzoyl)-4-aza-5a-pregn- 1 -en- 
3 -one, 

20-benzoyl-4-methyl-4-aza-5a-pregnan-3-one, 
23-(2-fluorobenzoyl)-4-methyl-24-nor-4-aza-5a-cholane-3,23- 
dione, 

23-(3-pyridy l)-24-nor-4-aza-5a-chol- 1 -ene-3,23-dione, 
4-methyl-24-(2-pyridyl>21-noM-aza-5a-cholane-3,24-dione, 
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17p-{5-(3-chlorobenzoyI)pentyl]-4-aza-5a-androstan-3-one, 
17p-(6-benzoylhexyI)-4-metfayl-4-aza-5a-androstan-3-one, 
1 7(J-( 10-benzoyldecyl)-4-aza-5a-androst- 1 -en-3-one, 
4-memyl-21 -(2-tMenyl)-4-aza-5a-pregnane.3,2 1 -dione, 
24-(2-pyrazmyl)-4-aza-5a-chol- 1 -ene-3,24-dione, 
4-emyl-(2,6-dimethoxybenzoyl)-4-aza-5a-pregnan-3-one, 
N-(4-acetyIphenyl)-4-methyl-3-oxo-4-aza-5a-pregnane-2 1 - 
carboxamide, 

N-(4-acetylpheny l)-3-oxo-4-aza-5a-pregnane-21 -carboxamide, . 
4-methyl-3-oxo-N-(4-pyridyl)-4-aza-5a-pregnane-21- 
carboxamide, 

3-oxo-N-(4-pyridyIM^aza-5a-pregnane-21-carboxamide, 
N-(2-adamantyI)-3-oxo-4-aza-5a-pregnane-2 1 -carboxamide, 
N-(2-adamantyl)-4-memyl-3-oxo-4-aza-5a-pregnane-2 1 - 
carboxamide, 

3- oxo-N-(4-pyridyl)-4-aza-5a-pregnan-21-amide, 

4- methyl-3-oxo-4-(4-pyridyl)-4-aza-2 1 -nor-5a-cholan-24- 

amide, 

4-methyl-3-oxo-N-(3-pyridyl)-4-aza-5a-pregnane-21- 
carboxamide, 

4-methyl-3-oxo-N-(2-pyridyl)-4-aza-5a-pregnane-21- 
carboxamide, 

N-(l-adamantyl)-4-methyl-3-oxo-4-aza-5a-pregnane-20(S)- 
carboxamide, 

N-(4-acetylphenyl)-4-methyl-3-oxo-4-aza-5a-pregnane-20(S)- 
carboxamide, 

N-(4-chlorophenyl)-4-methyl-3-oxo-4-aza-5a-cholan-24- 
amide, 

N-(4-acetylphenyl)-4-metfiyl-3-oxo-4-aza-5a-cholan-24- 
amide, 

3- oxo-N-(4-trifluoromethylphenyI)-4-aza-5a-cholan-24- 

amide, - . 

4- methyl-3-oxo-N-(4-pyridyl)-24-nor-4-aza-5a-cholan-24- 

amide, 
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N-(l -adamantyl)- 1 1 -(4-methy l~3-oxo-4-aza-5oc-androstan- 1 7B- 

yl)undecanamide, 
N-(2-pyridyl)-6-(4-methyl-3-oxo-4-aza-5a-androstan-17B- 

yl)hexanamide, 
N-(3-pyridyl)-5-(3-oxo-4-aza-5oc-androst- 1 -en- 1 7B- 

yOpentanamide, 
N-(2-thienyl>7-(4-methyl-3-oxo-4-aza-5a-androstan-17B- 

yl)heptanamide, 

3- oxo-N-(2-pyrazinyl)-4-aza-5a-pregnan-2 1 -amide,4-methy 1- 

3-oxo-N-(2-t-butylphenyl)-4-aza-5a-cholane-24- 
carboxamide, 

4- methyl-3-oxo-N-(2-cyanophenyl)-4-aza-chol-l-ene-24- 

carboxamide, 

N-(2-bicy clo[2,Z2}octyl)-9-(3-oxo-4-aza-5a-androstan- 1 76- 

yl)nonanamide, 
1 -adamanty 1 4-methyl-3-oxo-4-aza-5ct-pregnane-20(S)- 

carboxylate, 

phenyl 4-methyl-3-oxo-4-oxo-4-aza-5a-pregnane-20(S)- 
carboxylate, 

2-(t-buty l)pheny 1 4-methyl-3-oxo-4-aza-5a-pregnane-2 1 - 
carboxylate, 

2-methoxyphenyl 4-methyl-3-oxo-4-aza-5ot-pregnane-21 - 
carboxylate, 

phenyl 3-oxo-4-aza-5ot-pregnane-2 1 -carboxylate, 

phenyl 4-methyl-3-oxo-4-aza-5ot-pregnane-2 1 -carboxylate, 

phenyl 5-(4-methyl-3-oxo-4-aza-5a-androstan- 1 76- 

yl)pentanoate, 
2-(t-butyl)pheny 1 3-oxo-4-aza-5ot-pregnan-2 1 -oate, 
2,6-dimethoxyphenyl 3-oxo-4-aza-5a-pregn- 1 -en-2 1 -oate, 
2-adamantyl 8-(4-methyl-3-oxo-4-aza-5a-androstan- 176- 

yl)octanoate, 

2,6-dimethylphenyl 3-oxo-4-aza-5oc-pregn-l -en-21 -oate, 
2,6-dichIorophenyI 4-methy l-3-oxo-4-aza-5a-pregn- 1 -en-2 1 - 
ate, 
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phenyl 1 0-(4-methyI-3-oxo-4-aza-5a-androstan-l 7B- 
yl)decanoate, 

N,4-dimetoyl-3-oxa-N-(4-pyridyl)-4-aza-5a-pregnan-2 1 -amide, 
N-methyl-3-oxo-N-(4-pyridyl)-4-aza-5a-pregnan-2 1 -amide, 
4-memyI-3-oxo-N-(4-pyridyl>4-aza-5a-pregnane-2G- 
carboxamide, 

4-methyI-3-oxo-N-(3-pyridyl)-4-aza-5a-pregnane-20- 
carboxamide, 

4-memyl-3-oxo-N-(2-pyridyl)-4-aza-5a-pregnane-20- 
carboxamide, 

4-methyl-3-oxo-N-(4-pyridyl)-4-a2a-5a-cholan-24-amide, 
4-memyl-3-oxo-N-(3-pyridyl)-4-aza'5a-cholan-24-amide, 
4-methyl-3-oxo-N-(2-pyridyl)-4-aza-5a-cholan-24-amide, 
3-oxo-N-(4-pyridyl)-4-aza-5a-pregn- 1 -ene-20-carboxamide, 
3-oxo-N-phenyl-4-aza-5a-pregn- 1 -ene-2 1 -carboxamide, 
N-(4-memoxypheny I)-3-oxo-4-aza-5oc-pregn- 1 -ene-2 1- 
carboxamide, 

N-(2-imidazolyI)-3-oxo-4-aza-5a-pregn-l-ene-21-carboxamide, 
3-oxo-N-(4-pyridyl)-4-aza-5a-pregn- 1 -ene-2 1 -caiboxamide, 
3 -oxo-N-(3 -pyridy l)-4-aza-5 a-pregn- 1 -ene-2 1 -carboxamide, 
3-oxo-N-(2-pyridyl)-4-aza-5a-pregn'-l-ene-21-carboxamide, 
3-oxo-N-(I,2,4-triazin-3-y])-4-aza-5a-pregn-l-ene-21- 
carboxamide, 

3-oxo-N-(3-quinoIiny l)4-aza-5a-pregn- 1 -ene-2 1 -carboxamide, 
3-oxo-N-(4-pyridyl)-4-aza-5a-cbol- 1 -en-24-amide, 
3-oxo-N-(3-pyridyl)-4-aza-5a-chol-l -en-24-amide, 
3-oxo-N-(2-pyridyl)-4^aza-5a-chol-l-en-24-amide, 
and also including the corresponding compounds wherein the 4- 
hydrogen substituent is replaced by a methyl or an ethyl radical, 
and/or a delta-one double bond is present 

The starting materials for these preparations are the 
appropriate carboxylic acids 1,2, 9, 16, 17, 34, 37, 4fr, 45, 63, 
64, 68 and 78 (these numbers are with reference to examples 73 
through 84). The source of these carboxylic acids is as follows; 
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The synthesis of acid 1 is published in J. Med. Chem. 
1984, Vol. 27, p 1690. 

Acid 2 was prepared by the same procedure as acid 1. 

The preparation of acid 9 is published in J. Med. Chem. 
1984 VoL27, p. 1690. 

The syntheses of acids 16 and 17 are detailed in Example 
73, below. The aldehyde 50 was reacted with the methyl 
(diethylphosphono)acetate anion to give the olefinic Horner-Wadsworth 
reaction product 51. Hydrogenation to the saturated ester 52 and 
saponification with aqueous KOH in methanol gave 17. The same 
sequence of reactions starting with the corresponding 4-methyl aldehyde 
(J.Med.Chem.1986 Vol. 29, p. 2304, compound lObg) produced the 
acid 16. 

Acid 34 was prepared as outlined in Example 82, below. 
The nitrile 58 was transformed into the methyl ester 59 by conversion 
to the iminoester with anhydrous HC1 in methanol followed by 
treatment with water. KOH saponification produced the acid 34. 

The acid 37 was synthesized by the Arndt-Eistert 
homologation of 16. Activation of 16 as the mixed anhydride with 
isobutyl chloroformate and N-methyl morphoiine and reaction with 
diazomethane gave the diazoketone 53. Silver benzoate catalyzed 
decomposition of 53 in methanol gave the homologous methyl ester 54. 
Saponification have the corresponding acid 37. 

The synthesis of the acids 41 and 65 is published in J. 
Med. Chem. 1986 Vol. 29, p. 2300. The acids 45, 63, and 64 were 
prepared by the reaction sequence detailed in Example 83, below. 
Palladium catalyzed coupling of the A 16 -17-triflate 60 with methyl 4-* 
pentynoate using the procedures published in Synlett. 1991 p. 409; 
J.Org.Chem. 1992 Vol. 57, p. 973. gave the enyne 61. Hydrogenation 
catalyzed with palladium on carbon formed the saturated ester 62 and 
KOH saponification gave 45. Similar reaction sequences using methyl 
5-hexynoate and 10-undecynoic acid gave the acids 63 and 64. 



- 224- 

Starting with the above acids, the novel ketones, amides, 
and esters listed in Table 5 were prepared using the procedures 
discussed below and detailed in the Examples. 

The synthesis of the ketones 32 and 33 are given in 
Examples 5 and 6. Using the procedures published in J.Med.Chem. 
1986 Vol. 29, p, 2310, the acids 16 and 17 were converted into the 2- 
thiopyridyl esters 55 and 56 by reaction with triphenylphosphine and 
2,2 , -dithiodipyridine.(Example 77). Low temperature reaction of these 
2-thiopyridyI esters with phenyl-magnesium chloride produced fee 
phenyl ketones 32 and 33 (Example 78). 

The amides listed in Table 5 were prepared by a variety of 

procedures: 

For the unhindered acids 16, 17, 34, 37, 41, 62, 63, 
64, 6$ and 78, 4-dimethylaminopyridine (DMAP) catalyzed 
carbodiimide mediated condenstion with the appropriate amine or 
aniline was used. Either dicyclohexyl carbodiimide (Example 3) or 
the water soluble l-(3-dimethylaminopropyI)-3-ethylcarbodiimide 
hydrochloride (Example 80) could be used. 

For the more hindered acids 1 and 2, formation of the 
mixed anhydride with isobutyl chloroformate and N- 
methylmorpholine followed by reaction with the appropriate amine 
(Example 76) proved to be the best procedure. 

For the most hindered acid (9), it was necessary to 
activate the acid for reaction with an amine by either forming the 
acid chloride with oxaiyl. chloride (Example 81) or converting it into 
the 2-thiopyridyl ester (Example 77). 

With hindered or unreactive amines such as 1- 
adamantamine or 4-acetylaniline, reaction of the 2-thiopyridyl ester 
alone (Example 77) or with silver trifluorometjhylsulfonate catalysis 
(Example79) was used to form the amide derivatives. 

The ester derivatives in Table 5 were formed from the 
appropriate acid and alcohol or phenol using the same procedures 
(Examples 75, 79, and 80) used for the formation of the 
corresponding amide derivatives 
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As outlined in Flowsheet XXXII and detailed in 
Example 84, the 4-H esters II can be converted into the 
corresponding AM-H esters (IH) by the procedure of Dolling,et al 
using dichlorodicyanobenzoquinone (J. Amen Chem. Soc. 1988, 
Vol. 1 10, p. 3318-3319) Using this procedure the 4-H esters 52 and 
59a were converted into the A^-4-H esters 69 and 79. The latter 
esters could be saponified with lithium hydroxide in aqueous t- 
butanol to the acids 68 and 78 . The same conversion of II into III 
can also be carried out using benzeneselenic anhydride (J. Med. 
Chem. 1986 Vol 29, p.2298-2315). Furthermore II and D3 can be 
alkylated on the 4-N with methyl or ethyl iodide using sodium 
hydride in DMF or DMSO to give the 4-methyl- or 4-ethyWH esters 
(IV) or the 4-methyl- or 4-ethyl-A 1 esters (V). Also D and IH can .be 
converted to the 4-SMe esters IV and V by reaction with sodium 
hydride and methane-sulfenyl chloride (MeSCl). II and III can also 
be aminated with hydroxylamine-O-sulfonic acid and oxidized with 
Oxone-acetone reagent to give the 4-NH2 and 4-OH esters IV and V, 
respectively. After saponification of the esters (II-V), the starting 
acids containing a 4-hydrogen, methyl, ethyl, hydroxy, amino, or 
methylthio substituent and either with or without a A 1 can be 
prepared, Using the procedures in Examples 73 through 83, these 
acids can be converted into the corresponding ketone, amide, and 
ester derivatives. 



WO 93/23420 



PCT/US93/04643 




20 R = Me, Et, OH, NH 2 , SMe 



EXAMPLE 73 

25 

•3-Oxo-4~aza^5nt-pr egnan-21-carboxvlic acid TT7Y 
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To a suspension of the aldehyde, (1.0 g, 3.32 mmole) in 
12 ml DMSO was added 14.6 mg (3.65 mmole) sodium hydride 
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(60% in mineral oil) and 698 p.1 (3.65 mmole) methyl 
diethylphosphonoacetate. The mixture was heated under N2 
atmosphere at 80°C for 1 hr. The clear solution was cooled and 
partitioned between dilute HC1 and methylene chloride. The organic 
phase was washed with water, brine, dried over magnesium sulfate 
and concentrated in vacuo to give 1.2 g crudeproduct. Purification 
by flash chromatography on silica gel in 4:1 methylene 
chlorideracetone gave 956 mg of the unsaturated ester [51, NMR, 
d=0.66 (s, 3H, 18-Me), 0.97 (s, 3H, I9-Me), 3.72 & 3H, OMe), 
5.7(d, 1H, Al), 5.82(s, 1H, A20), 5.96(bs, 1H, NH), 6.79(d, 1H, A*), 
6.92 (dd, 1H,a20)}. 

The unsaturated ester (51) (956 mg, 2,67 mmole) was 
dissolved in 80 ml warm methanol and hydrogenated with 300 mg 
10% Pd/C at 40psi at a temperature of 40°C for 3 hrs. The mixture 
was filtered through a pad of Celite, washing with warm methanol. 
The filtrate was concentrated in vacuo to give 938 mg of the 
saturated ester (52). 

The saturated ester (52) (938 mg, 2:59 mmole) was 
dissolved in 9 ml methanol containing 863 \il 9M KOH and refluxed 
for 1 hr. The mixture was concentrated to a small volume and 100 
ml water added. The mixture was cooled to 10°C and brought to pH 
1 with concentrated HCL The resulting precipitate was filtered, 
washed with water, sucked dry and dried in a vacuum oven at 60°C, 
25 in. for 18 hrs, giving 830 mg of the acid (17). 

EXAMPLE 74 

3-Oxo-4-mefhvI-4-aza-5a -21-norcholanic acid (37) 
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To a solution of the add (16), (763 mg, 2.66 mmole) 
and N-methyl morpholine (296 ml, 2.66 mmole) in 60 ml THF at 
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-20°C under N2 atmosphere was added dropwise isobutyl 
chloroformate (352 u.1, 2.66 mmole). The mixture was stirred at 
-20°C for 40 minutes, filtered and concentrated in vacuo to about 
1/4 its volume on a rotary evaporator using no heat. The mixture 
was cooled to -10°C under N2 and a freshly prepared ether solution 
of excess (12 mmole) diazometbane added. After stirring for 18 
hours at room temperature, nitrogen was bubbled through the 
solution for 20 minutes (to remove excess diazomethane) and the 
mixture concentrated in vacuo. The residue was partitioned with 
methylene chloride- water and the organic phase washed with 5% 
acetic acid, water, brine, dried over magnesium sulfate and 
concentrated in vacuo to give 1.1 g crude product (oil). Purification 
by flash chromatography on silica gel in 4:1 methylene 
chloride:acetpne gave 350 mg of the diazoketone (53). 

The diazoketone (53), (224 mg, 0.681 mmole) was 
dissolved in 1 mil of methanol and 266 ul of a 0.2 18M solution of 
silver benzoate in triethyl amine (50 mg/ml) was added. The 
mixture was stirred at room temperature for 2 hours and the dark 
solution concentrated in vacuo. Methylene chloride was added and 
the mixture filtered. The filtrate was washed with dilute HC1, water, 
saturated NaHC03, brine, dried over magnesium sulfate and 
concentrated in vacuo to give 212 mg crude product (oil). 
Purification by flash chromatography on silica gel in 4:1 methylene 
chloride:acetone gave 153 mg of the methyl butyrate (54). 

The methyl ester (54) was converted to the free acid 
(37) using the same conditions as was used in the previous case (52 
converted to. 17) except that the reflux time was 2 hours. 

EXAMPLE 75 

3-Oxo-4-memvl-N-phenvl-4-aza-5a-pregnan-2 1 -carboxamide (23) 
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To a solution of the acid (16), (57 mg, 0.158 mmole) in 
20 2 ml methylene chloride was added 17 |al (0.190 mmole) aniline, 45 
mg (0.220 mmole) dicyclohexylcarbodiimide (DCC) and 1 mg 4- 
dimethyl-aminopyridine (DMAP). The mixture was stirred at room 
temperature for 5 hours, filtered and concentrated in vacuo to give 
96 mg crude mixture. Purification by preparative thin layer 
25 chromatography on a 1500 jl silica gel plate in 5% 

methanol/methylene chloride and trituration with hexane gave 26 mg 
of the anilide (23). 

Compounds 18-20,24-28, 30,38-39, 42 and 44 were 
prepared by the above procedure. 

30 

EXAMPLE 76 
3-Oxo-4-methvl-N-phenvl-4-aza-5rx-pregnan-2 1 -amide (3) 
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To a solution of the acid (1) (174 mg, 0.50 mmole) and 
N-methyi morpholine (61 |al, 0:55 mmole) in 10 ml THF at -20°C 
under a N2 atmosphere was added dropwise isobutyl chlorofbrmate 
(66 p.1, 0.50 mmole). The mixture was stirred at -20°C for 20 
minutes and aniline (64 ul, OJOmmoles) plus 4- 
dimemylaminopyridine (DMAP, 3 mg) was added. The mixture 
was stined at -20°C for 30 minutes and then at room temperature 
for 18 hours. The mixture was concentrated in vacuo and the 
residue partitioned with methylene chloride-water. The organic 
phase was washed with dilute HC1, water* brine, dried over 
magnesium sulfate and concentrated in vacuo to give 224 mg crude 
product Purification by flash chromatography on silica gel in 4:1 
methylene chlorideracetone gave 184 mg of the anilide (3). 
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Compounds 4-8, 29 and 31 were prepared by the above 



EXAMPLE 77 



N-2-adamanty l-3-oxo-4-methy l-4-aza-5cc-pregnan-2 1 -carboxamide 
£11} 
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To a suspension of the acid (16), (391 mg, L08 mmole) 
in 3 ml toluene was added 487 mg (2.16 mmole) 2,2'-dithiodi- 
pyridine followed by 567 mg (2d 6 mmole) triphenylphosphine. The 
mixture was stirred at room temperature for 18 hours, concentrated 
in vacuo and the residue flash chromatographed on silica gel in 4:1 
methylene chlorideracetone to give a yellow solid. The solid was 
washed with ether to give 326 mg of the thiopyridyl ester (55). 

Using the same procedure, the thiopyridyl esters 56, 
57, 66 and 83 were prepared from the carboxylic acids 17, 9, 65 
and 68 respectively. 

To a solution of the thiopyridyl ester (55), (105 mg, 
0.231 mmole) in 25 ml THF was added 262 mg (1J3 mmole) 2- 
adamantane amine. The mixture was stirred at room temperature 
for 18 hours, concentrated in vacuo and the residue partitioned with 
methylene chloride-2N HCl. The organic phase was washed with 
water, brine, dried over magnesium sulfate and concentrated in 
vacuo. The residue was flash chromatographed on silica gel in 4: 1 
methylene chlorideracetone to give 83 mg of the amide (21). 

Using the above procedure compounds 14 and 22 were 
prepared from the thiopyridyl esters 57 and 56 respectively. 

EXAMPLE 78 

21- BeqzQyH-aza^a-pregnan-3-one (22) 
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To a suspension of the thiopyridyl ester (56), (100 mg, 
0.227 mmole) in 4 ml THF at -78°C under a N2 atmosphere was 
added phenyl magnesium chloride (250 ill, 0.499 mmole, 2M in 
THF). The mixture was stirred at -78°C for 45 minutes and allowed 
to warm to 0°C. The reaction was quenched by the careful addition 
of 5 drops of brine. The mixture filtered and washed with THF and 
methylene chloride. The filtrate was concentrated in vacuo and the 
residue dissolved in methylene chloride, washed with 2N NaOH, 
water, brine, dried over magnesium sulfate and concentrated in 
vacuo to give 84 mg cmde mixture. Purification by preparative 
thin layer chromatography on a 2000 p. silica gel plate in 4:1 
methylene chloride:acetone (run up the plate 4 times) gave 20 mg of 
the phenyl ketone (33). 

Compound 32 was prepared by the above procedure. 
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EXAMPLE 79 

N-(4-Acetylpheayl)-4-methy]-3 i oxo-4-aza-5cc-pregnane-20(S)- 
carboxamide (15^ ; , 




25 

To a suspension of the tbiopyridyl ester (57) (136 mg, 
0.3 mmoles) and 4-acetylaniline (81 mg, 0.6 mmoles) in 1.5ml of 
toluene was added all at once a warm solution of 93 mg (0.36 
mmoles) of silver trifluoromethysulfonate in 0.6 ml of toluene. The 
30 suspension was stirred at room temperature for 24 hrs. Periodically 
the gummy precipitate was dispersed with a glass rod. The 
suspension was diluted with 30 ml of CH2CI2 and" washed with 
water, 5%. ammonium hydroxide, water, and saturated brine and 
dried (MgS04). Evaporation in vacuo gave 117 mg of a pale 
yellow solid. Preparative TLC on two 20x20 cm, 1000 \i, silica gel 
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plates with 4:1 CH2Cl2-acetone and elution of the strongly UV-active 
band with 4:1 CH2Cl2-MeOH gave 32 mg of pure amide 15. 

Compounds 10 and 11 were prepared by the above 
procedure. Compounds 15a, 15b, 15c, 67, 71, 72, and 77 were 
5 prepared by the above procedure except that THF was used instead of 
toluene. 

EXAMPLE 80 

xo 

4-Methyl-3-oxo-N-(4-pyridyl)-24-nor-4-aza-5a-cholan-23-amide 
I26J 




To a solution of 38 mg (0.1 mmole) of the acid 34, 19 
mg (0J2 mmoles)-of 4-aminopyridine, and 1 mg of 4-dime±lyl- 
amino-pyridine in 0.3 ml of CH2CI2 was added 38 mg (0.2 mmoles) 
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of l-(3-dimethylaminopropyl>3-ethyIcarbodiimide hydrochloride. 
The solution was kept at room temperature for 24 hrs, diluted with 
CH2CI2, washed with water, dilute K2CO3, water, and saturated 
brine and dried (MgS04). Evaporation in vacuo gave 45 mg of a 
gum. Preparative TLC on a 20x20 cm, 1000 u silica gel plate with 
7% MeOHin CH2CI2 and elution of the strongly UV-active band 
with 2:1 CH2Cl2-MeOH gave 23 mg of pure amide 36. 

Compounds 7a, 8a,35, 43, 44a, 44b, 44c, 46, 47, 
48, 49, 73, 74, 75, 76, 80, 81 and 82 were prepared from the 
appropriate acids by the above procedure. 

EXAMPLE 81 

N-(I-Adamantyl)-4-methyl-3-oxo-4-aza-5a-pregnane-20(S)- 
carboxamide (13 "> 




To a suspension of 108 mg (03 mmoles) of the acid £ in 
1 .3 ml of toluene was added 0.24 ml (2.75 mmoles) of oxaly I 
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chloride at room temperature* After 30 min the volatiles were 
removed in vacuo, and the residue was dissolved in 1.5 ml of THF, 
A solution of 181 mg (L2 mmoles) of 1 -adamantanamine and 3 mg 
of 4-dimethyl-ammopyridine in 1 ml of THF was added, and the 
mixture allowed to stir at room temperature for 20 hrs. Most of the 
THF was removed in vacuo, and the residue partitioned between ice 
water and CH2CI2. The aqueous phase was extracted with CH2CI2 
(2X). The combined organic extracts were washed with 0.5 N HC1, 
water, and dried (MgS04). Evaporation in vacuo and flash 
chromatography of the residue on a 10 mm x 18 cm column of silica 
gel with 1 :1 ethyl acetate-acetone gave 47 mg of pure amide 13. 

EXAMPLE 82 

4-Methvl-3H3xo-24-nor-4-aza-5a<;holari-23-oic acid (34) 
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A solution of 1 44 mg of 4-methyl-3-oxo-24-nor-4-aza- 
5a-choiano-23-nitrile (58, Case 18671) in 5 ml of methanol 
saturated with anhydrous HQ was allowed to stand at room 
temperature for 6 hrs. The residue after evaporation in vacuo was 
stirred in 10 ml of water for 3 hrs and extracted with CH2CI2 (3X). 
The extracts were washed with water and dried (MgS04). 
Evaporation in vacua and flash chromatography of the residue on 
silica gel with 4:1 CffcCb-acetone gave 1 12 mg of methyl 4-methyl- 
3-oxo-24-nor-4-aza-5oc-cholan-23-oate (59). 

The methyl ester S9 (101 mg) was saponified to 90 mg 
of the acid 34 using the procedure in Example 1 . 
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A mixture of 436 mg (1.0 mmole) of 4-rnethyl-17- 
triflIuoromemylsulfonyIoxy-4-aza-5a-androst- 1 6-en-3-one (60) 
(Case 18730), 168 mg (1.5 mmoles) of methyl 4-pentynoate, 40 mg 
of bis(trq)henylphosphine)palladium(II) acetate, 5 mg of cuprous 
iodide in 3.0 mJ of DMSO and 3.0 ml of N,N-dusopropylamine was 
stirred at room temperature for 17 hrs. The dark reaction mixture 
was poured into 50 ml of 0.5 M HC1 and extracted with CH2CI2 
(3X). The combined extracts were washed with water (4X) and 
dried (MgS04). Evaporation in vacuo and flash chromatography of 
the residue on silica gel with 6:1 CffeC^-acetone gave 400 mg of 
enyne 61. The enyne was immediately hydrogenated in 20 ml of 
EtOH with 150 mg of 10% palladium on carbon catalyst under a 
hydrogen-filled balloon. After stirring at room temperature for 24 
hrs, the reaction mixture was filtered through a bed of Celite., which 
was washed with EtOH (4X). The filtrate and washes were 
evaportated in vacuo and the residue flash chromatographed on 
silica gel with 5:1 CH2CI2 to give 345 mg of methyl 4-methyl-3-oxo- 
2 1 -nor-4-aza-5oc-cholane-24-carboxylate (62). 

The methyl ester 62 (300 mg) was saponified to 275 mg 
of the acid 45 using the procedure in Example 1. 

The acids 6-(4-methyl-3roxo-4-aza-5a-androstan-17p r - 
yl)hexanoic acid (63) and 1 l-(4-methyl-3-oxo-4-aza-5a-androstan- 
17B-yl)-undecanoic acid (64) used for the preparation of the anilides 
48 and 49 respectively were prepared by the above procedure. 

EXAMPLE 84 

3-Oxo-4-aza-5a-pregn- 1 -ene-21 -carboxylic acid 
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To a dry toluene solution of the ester 52 (361 mg, 1.0 
mmole) under N2 was added 2,3-dichIoro-5,6-dicyano-l,4- 
benzoquinone (266 mg, 1.13 mmole), 
bis(trimethylsilyl)trifluoroacetamide (1.07 ml, 4 mmole) and 
trifluorometbanesulfonic acid (7 ml, 0.077 mmole) and the clear red 
solution stirred at room temperature for 24 hours. Methylacetoacetate 
(11 ml, 0.1 mmole) was added and after stirring for 1 hour at room 
temperature the solution was refluxed for 24 hours. The reaction mix 
was concentrated in vacuo to a small volume and the residue dissolved 
in methylene chloride and extracted with an aqueous solution of 1.5% 
sodium carbonate plus 0.5% sodium sulfite, 5% sodium bicarbonate, 
dried over magnesium sulfate and concentrated in vacuo to give 328 mg 
crude product Purificaton by flash chromatography on silica gel in 9: 1 
methylene chloride:acetone gave 229 mg of the unsaturated ester 69. 

The unsaturated ester 69 (215 mg, 0.598 mmole) was 
dissolved in 2 ml terf-butanol containing lithium hydroxide 
monohydrate (75 mg, 1.79 mmole) and 200 ml water and refluxed for 
1 .5 hours. The mixture was concentrated in vacuo to a small volume 
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and 20 ml water added. The mixture was cooled to 10°C and brought 
to pH 1 with concentrated HCI. The resulting precipitate was filtered, 
washed with water, sucked dry and dried in a vacuum oven at 60°C, 25 
in. for 18 hours giving 174 mg of the unsaturated acid 68. 

Using the above procedures the ester 59a was converted 
into the ester 79 and the acid 78. 

The following tables 6 and7 list some of the compounds 
made in this invention and their physical properties. The compound 
numbers in these two tables are with reference to compounds described 
in Examples 73 through 84. 

Table 6 
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20 




Compd R B2Q a E4 NMR 

18-Me 

25 1 Me H 

2 H H 

3 Me H 

30 4 H H 

5 H H 

6 ■ - H H 
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7 Me H 0 /=\ 0.64 

CONH-<v N 



7a Me H 0 • /=\ 0.44 

CONH(Me)- 



8 H HO /=\ 0.62 

CONH-<v > 



>"0 



8a H H 0 0.45 

CONH(Me)- 



9 Me Me 0 CO2H 

10 Me Me 0 



11 Me Me 0 £Th 0.67 

CO, 



/=\ 0.76 
12 Me Me 0 CONH^^ 0.68 



20 

14 Me Me 0 /=\ 0.74 

CONH- 



15 Me Me 0 /=\ 0.72 

CONH— <\ ,>-COMe 



25 15a Me Me 0 /=\ 0.71 

CONH-<v N 



15b Me Me 0 y=N 0.72 

CONH- 



15c Me Me 0 N=\ 0.71 

30 CONH-£ A 

16 Me H I CO2H 0.60 - 

17 H H 1 CO2H 
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32 Me H 1 /=\ 0.64 

CO- 



33 H H 1 /=\ 0.63 

CO- 



34 Me Me 1 CO2H 0.69 



35 Me Me 1 /=\ 0.73 

CONH- 



36 Me Me 1 



CONH 



-o 071 



37 Me H 2 CO2H 0.58 

38 Me H 2 



CONH 



39 Me H 2 /=\ 0.59 

CONH- 



40 Me Me 2 CO2H 

41 H Me 2 C02H 0.65 

42 Me Me 2 /=\ 0.68 

CONH- 



43 H Me 2 /=\ 0.69 

CONH- 



44 Me Me 2 /=\ 0.68 

CONH-<v /V-COMe 



44a Me Me 2 /=\ 0.66 

CONH-(v > 



44b Me Me 2 /=N 0.66 

CONH- 



44c Me Me 2 N=\ 0.67 

CONH- 



<-0 



45 Me H 3 C02H 0.55 
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46 Me H 3 /=\ 0.57 

C0 2 - 




47 Me H 3 /=\ 0.56 

CONH- 



48 Me H 4 /=\ 0.55 

CONH- 



/=\ 0. 
f=\ 0.! 



49 Me H 9 /=\ 036 

CONH-£ 

52 H H I CQ2Me 0.61 





53 


Me 


H 


1 


COCHN2 






54 


Me 


H 


2 


C02Me 


0.58 


15 


55 


Me 


H 


1 


°° sh O 


0.62 




56 


H 


H 


1 




0.64 
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57 


Me 


Me 


0 




0.74 




58 


Me 


Me 


r 


CN 






59 


Me 


Nfe 


i 


CC^Me 


0.70 


25 


59a 


H 


Me 


2 


C02Me 


0.64 




62 


Me 


H 


3 


C02Me 


0.56 




64 


Me 


H 
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G02H 


0.56 
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1 |J. Med. Chem. 1984,27, 1690-1701. 



2 
3 



0.84 7.04-7.52 (m,5H,ATH) 



m/e334(M+l) FAB 
m/e423(M+l)FAB 



n 

i 



4 0.91 7.07-7.53 (m,5H,ArH) 



m/e409(M+l) FAB 



10 



5 0.90 2.58(s,3H,COMe); m/e466(M+2) FAB 

7.61 (d,2H,ArH);7.94(d,2H, ArH) 

6 0.90 2.57(s,3H,COMe); m/e451(M+l) FAB 

7.62(d,2H,ArH);7.93(d,2H,AiH) 

7 0.90 7.56(d,2H,ArH); 8.46(d,2H,ArH) m/6424(M+l)FAB 



15 



7a 0,85 3.30(s,3H,NMe); 7.13(d,2H,ArH); 
8.65(d,2H,ArH) 



0.88 7.58(d,2H,ArH); 8.44(d,2H,ArH) 



m/e410(M+l)FAB 



20 



25 



30 



8a 0.87 3.27(s,3H,NMe); 7.15(d,2H,ArH); m/e423(M) EI 
8.66(d,2H,ArH) 



9 J. Med. Chem. 1984, 27 1690-1701 

10 0.91 1.36(s,3H,21-Me); 7.0-7.5(m,5H,ArH) 

11 0.88 1.13(d,3H,21-Me); 

1. 64,2.09,2. 14(bs,15H,adamantylH); 

12 0.90 1.03(s,9H,CMe3); l.]2(d,3H,21-Me); 

1.40,1.42(s,6H,NCMe2); 
5.20(s,lH,NH) 

13 0.89 1.14(d,3H,21-Me); 

1 .67,1 .99,2.06(bs, 1 5H,adamantylH); 
5.03(bs,IH,NH) 

14 0.90 1.28(d,3H,21-Me); 7.06- 

7.70(m,5H,ArH) 

15 0.89 1.28(d3H,21-Me); 2.58(s,3H,COMe); 

7.68(d,2H,ArH); 7.92(d,2H,ArH); 
8.00(bs,lH,NH) 
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15a 


0.89 1.27(d,3H.21-MeX- 7.64(d,2H,ArH); 
8.44(d,2H,ArH); 8.50(s,lH,NH) 




5 


15b 

• 

15c 


0.89 1.29(d,3H,2I-Me); 7.28(m,lH,ArH); 
7.92(s,IH,ArH); 8.30(m,2H,ArH); 
8.61(bs,lH,NH) 

0.88 1.28(d,3H,21-Me); 7.04(m.lH,ArH); 
7.78(m,lH,ArH); 8.13(m,3H,ArH+NH) 






16 


0.90 


mfe361(M) EI 


10 


17 




m/e347(M) EI 




18 


0,90 7.05-7.41(m4H,ArH) 


nVe437(M) EI 




19 . 


0.89 3.81(s,3H,OMe); 6.90-7.29(m,4H,ArH) 


* 


15 


20 


0.90 I.35(s,9H,CMe3); 6.95- 
7.43(m,4H,ArH) ' 






21 


0.90 


m/e495(M+l)FAB 


20 


22 


0.91 


m/e481(M+l)FAB 




£j 


u.ov ■ /.Uj-/.D'H,ntprI,/\rrlJ 


m/c4^n^ivij fcl 




24 


0 91 7 06-7 55(m 5H AsH) 


in/e422(M> EI 


ZD 


25. 


0.89 2.56(s,3H,COMe); 7.64(d,2H,ArH); 
7.93(d,2H,ArH) 


m/e478(M) EI 




26 


0.91. 2.57(s,3H,GOMe); 7J53(d,2H^rH); 
. 7.91(d,2H,ArH) 


nVe464(M) EI 




27 


0.90 7.84<d,2H,ArH); 8.43(d,2H,ArH) 


m/e437(M) EI 


30 










28 


0.91 7.58(d,2H,ArH); 8.46(d,2H,ArH) 


We424(M+l)FAB 




29 


0,89 7.30(nUH,ArH); 8.28(ro,2H,ArH); 





8.60(s,lH,ArH) 
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30 0,90 7.33(m,lH,ArH); 8.32(m,2H,ArH); m/e424(M+ 1 ) FAB 

8.62(s,lH,ArH) 

31 0.89 7.05(m,lH T ArH); 7.31(m,lH,.ArH); 

8.24(m,2H,ArH) ' 

32 0.91 7.38-7.62(m,3H,ArH); 7.95(d,2H,ArH) 



33 0.90 7.05-7.54(m,5H,ArH) 



nVe408(M+l)FAB 



10 



15 



34 0.86 1.01(d,2H,21-Me) 

35 0.89 1.04(d,3H,21-Me); 7.03- 

7.62(m,5H,ArH); 7.21(bs,lH,NH) 

36 0.87 1.01(d,3H,21-Me); 7.60(bs,2H,ArH); 

8.40(s,lH,NH); 8.44(bs,2H,ArH) 



37 
38 



0.90 
0,87 



7.07-7.49(m,5H,ArH) 
39 0,89 7.58(d,2H,ArH); 8.46(d,2H,ArH) 



m/e376(M+l)FAB 
mfe451(M+l)FAB 

nVe451(M+l)FAB 



20 



25 



30 



40 J. Med. Chem. 1 986, 29 2298-23 15 

41 0.88 0.91(d,3H,21-Me) 

42 0.89 0.96(d,3H,21-Me); 7.03- 

7.56(m,5H,ArH); 7.48(bs,lH,NH) 

43 0.91 0.96(d,3H,21-Me); 5.92(bs,lH,NH); 

7.04-7.64(m,5H,ArH) 

44 0.89 0.96(d,3H,21-Me);2.57(s,3H,COMe); 

7.66(d,2H,ArH); 7.90(d,2H,ArH); 
8.16(bs,lH,NH) 

44a 0.88 0.94(d,3H,21-Me); 7.60(d,2H,ArH); 

837(s,lH,NH); 8.44(d,2H.ArH) 

44b 0.8 8 0.96(d,3H,21-Me); 7.33(m,lH,ArH); 

8.02(bs,lH,ArH); 8.33(m,2H,ArH); 
8.64(s,lH,NH) 

44c 0.87 0.95(d,3H,21-Me); 7.08(m,lH,ArH); 

7.78(m,lH,ArH); 8.25(m^H,ArH); 
8.68(bs,IH,NH) 



45 0.87 2.31(t,2H,CH2C02) 
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46 


0.88 2J3(UH,CH2C02); 7.02- 








. 7.38(m,5H,ArH) 


f 




47 


0.87 2.33caH,CH2C02); 7.05- 








7.52(m,5H,ArH); 7.2I(s,IH,NH) 




5 


48 


0.87 2.33(t,2H£H2C02); 7.05- 


- 












49 


0.88 233(t,2H,CH2C02); 7.05- 








7.54(m,5H,ArH) 






52 






10 


53 


IR, 2140 cm-l N2 






54 


0.90 2.30(t,2H,CH2CO2); 3.69(s,3H,OMe) 






55 


0.90 7.30(m,lH,ArH); 7.7Q(m,2H,ArH); 








8.62(m,lH,ArH) 






56 


0.92 5.7(bs,IH,NH); 7.31(m,lH,ArH); 




15 




7-71(m,2H,ArH); 8.63(m,lH,ArH) 






57 


0.90 132(d,3H,21-Me); 7.32(m,lH,ArH); 








7.72(m,2H,ArH); 8.63(m,IH,ArH) 






59 


0.88 0.97(d,3H,21-Me); 3.65(s,3H,OMe) 




20 


59a 


0.88 0.91(d.3H,21-Me); 3.65(s,3H,OMe); 






5.77(s,lH,NH) 






62 


0.88. 2.29(t,2H,CH2C02); 3.66(s,3H,OMe) 






64 


0.86 2.33(aH,CH2C02) 





25 

Table 7 



30 
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Compel R20 n R4 . NMR 

18-Me 19-Me Other 

65 Me 0 C02H 

66 Me 0 N _ 0.63 0.95 1.33(d,3H,21-Me); 
15 COS-<v \ 5.81(d,lH,l-H); 

\Jr 6.03(bs,lH,NH); 6.79(d,lH,2- 

H); 7.34. 7.63, 7.79, 
8.64(m,lHea,ArH) 

67 Me 0 / -- v 0.72 0.94 1.25(d,3H,21-Me); 

N 5,78(d,lH,l-H); 6.79(d,lH,2- 

20 H); 7.62(d,2H,ArH); 

8.39(d,2H,ArH) 

68 H 1 C02H 0.57 0.87 5.59(d,lH,l-H); 6.82(d,lH,2- 

H) 



25 



69 H 1 C02Me 0.62 0.98 3.66(s.3H,0Me); 5.82(d,lH,l- 

H); 6.82(d,lH.2-H); 

70 H 1 /==v 0.64 0.98 5.81(d,lH,l-H); 6.82(d,lH,2- 
CONH-4 } H); 7.05-7.54(m,5H,ArH) 

71 H 1 0.64 0.97 3.79(s,3H,OMe); 5.82(d,lH,l- 

CONH-6 >-OMe H); 6.82(d,lH,2-H); 

30 6.86(d,2H,ArH); 

7.42(d,2H,ArH) 

72 HI N _- 0.62 0.97 5.81(d,lH,l-H); 6.81(d,1H,2- 

' // \\ H); 6.78(s,2H,ArH) 

N . 
H 
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73 



74 



75 



76 



77 



80 



.81 



H 1 



H 1 



H 1 



CONH 
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0.64 



— n 0.63 



H 1 



H 1 



CONH' 



N=v 0.64 
CONH-£ A 



N=N 0.64 
CONH-^ ) 



CONH "QO 



78 Me 2 CQ2H 



79 Me 2 C02Me 



0.64 



. 0.63 



0.66 



Me 2 



CONH 



0.68 



Me 2 /— n 0.68 

CONH-^J> 



0.97 5.78(d,lH,I-H); 6.83(d,lH,2- 
H); 7.58(d,2H,ArH); f 
8.39(d,2H,AxH) 

0.96 5.79(d,lH,l-H); 6.79(d,lH.2-' 
H); 7.28(m,lH,ArH); 
8.27(m,2H,ArH); 
8.58(s,lH,ArH) 

0.98 5.81(d,lH,l-H); 
6.81(d,IH,2H); 
7.04(m,lH,ArH); 
7.96(m,lH,ArH); 
8.24(m,2H,ArH) 

0.97 5.81(d,lH r l-H); 6.80(d,lH,2- 
H); 8.51(d,lH,ArH); 
8.96(d,lH,ArH) 

0.95 5.82(d,lH,l-H); 6.86(d,lH,2- 
H); 7.52-8.06(m,4H,ArH); 
8.71-8.95(m,2H,ArH) 



0.83 0.87(d.3H,21-Me); 

5.59(d,lH,l-H); 6.78(d,lH,2- 
H); 

0.95 0.91(s,3H,21-Me); 

3.64(s,3H,OMe); 5.41(s.lH,4- 

NH);5.78(d,lH,l-H); 

6.77(d,lH,2-H) 

0.97 0.95(d,3H,21-Me); 
5.46(s,lH,4-NH); 
5.81(d,lH,l-H); 6.80(d,lH,2- 
H); 7.56(d,2H,ArH); 
8.13(bs,IH,CONH); 
8.46(d,2H,ArH) 

0.96 0.94(d,3H,21-Me); 
5.58(bsaH,4-NH); 
5.81(d,lH,l-H); 6.80(d,lH,2- 
H); 7.24(m,lH,ArH); 
8.03(m,lH v ArH); 
8.22(d,lH,ArH); 
8.32(bs,lH,ArH); 
8.58(bs,IH,CONH) 
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82 Me 2 N _. 0.69 0.96 0.97(d,3H,21-Me); 
CONH-<v > 5.54(bs,lH,4-NH); * 

5.81(d,lH,l-H); 6.79(d,lH.2 
H); 7.08(m,lH,ArH) ; 
7.76(m,lH,ArH); 
8.26(m,2H,ArH); 
8.71(bs,lH,CONH) 

83 H 1 N _ 0.62 0.97 5.80(d,lH,l-H); 6.80(d,tH,2 

COS-6 )> H); 7.18-7.78(m,3H,ArH); 

\Jr 8.60(d,lH,ArH) 

Table 7. part 2 

Compd Mass 

Spectrum 

15 69 m/e359(M+) 

EI 

70 m/e420(M+) 
El 

71 m/e451(M+l 
20 ) FAB 

72 m/e410(M+) 
EI 



25 73 m/e421(M+) 

EI 

74 m/e422(M+l 
) FAB 

30 75 m/e422(M+l 

) FAB 

76 m/e423(M+) 
EI 
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77 rn/e472(M+l 
) F AB . 
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Another preferred embodiment of this invention is a 
series of compounds characterized in having ether moieties at the 17 
position, and which can be synthesized according to the following 
flowsheet: 

Flowsheet XXXm 



15 



20 



25 



30 



Me° v OMe 




Pyridinium 0 
p-toluene 
Sulfonafe/A 




EtjSfH/TFA/ 

CH2CJ2 




EXAMPLE 85 



WO 93/23420 



PCT/US93/04643 



-257 - 



5 
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To a solution of Azasteroid (250mg) in dimethoxycyclohexane (10ml) 
was added pyridinum p-toluenesulfonate and reaction mixture was 
heated at 140° for 2hrs. The temperature of reaction was increased and 
dimethoxycyclohexane was removed slowly by distillation over 4hrs. 
Finally all the dimethoxycyclohexane was distilled off and residue taken 
in ethyl acetate, washed with aqueous sodium bicarbonate, brine, dried 
and concentrated to give 2. MS calculated for C27H43NO2, 413.65. 
Observed 413 (EI). 

EXAMPLE 86 



30 
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15 




Et 3 SiH/lTA/CH 2 a 2 



20 



To a solution of Enol Ether (150 mg) in CH2CI2 (2ml) was added 
triethylsilane (418.6 mg, 10 eq.) followed by slow dropwise addition of 
TFA (2.07g). After stirring the reaction for overnight at room 
temperature, the reaction mixture was diluted with CH2CI2, washed 
with aq. NaHC03, brine, dried and concentrated. The residue was 
purified by prep, tic over sliica gel using 30% acetone/ CH2CI2 as 
solvent. MS calculated for C27H45NO2, 415.66. Observed 415(EI). 



25 



An additional preferred embodiment of the invention is presented in 
the following Table 8 r in which compounds are presented that are 
readily synthesizeable by one of ordinary skill in this art by 
following the procedures previously presented and exemplified: 



30 



Table 8. 
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10 Example R4 Eji 
No. 





87 


CH 3 


p-(R)-CH(CH 3 )(CH 2 )3CH(CH3)2 




88 


CH3 


P-COCH3 


15 


89 


CH3 


P-(E)-C(CH3)=CH(4-Pyridyl) 




90 


CH3 


p-(S)-CH(CH3)CH2CN 




91 


CH3 


p-(R))CH(CH3X:H2CN 




92 


CH3 


P-(CH 2 )2CF3 




93 


CH3 


p-OCONHCH(CH3)2 


20 


94 


CH 3 


p-(CH2) 2 C0 2 -Ph 


95 


CH 3 


P-(CH 2 )2-(l-Phenyltetrazol-5-yl) 




96 


CH 3 


p-(CH2)r(2-Melhyl-l,3,4-oxadiazol- 
5-yl) 




97 


CH 3 


p-CH 2 CONH-(4-Pyridyl) 




98 


CH 3 


P-CH 2 CH 3 


25 


99 


CH 3 


A« 6 


100 


CH 3 


17-H 




101 


Me 


3-thiophenecarboxamido 




102 


Me 


2-methyl-3-fluorobenzamido 




103 


Me 


phenylfliioacetamido 




104 


Me 


t-butylthioacetamido 


30 


105 


Me 


phenylthioacetamido 


106 


Me 


2-fluorobenzamido 




107 


Me 


2-thiophenesulfonamido 




108 


Me 


2,3 -difhiorobenzamido 




109 


Me 


isopropylthioacetamido 




no 


Me 


0-((isopropyIthio)acetyl)oximino 




111 


Me 


9-(isopropylthio)nonanoylamido 
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tin 

Liz 


Me 


p-O-phenyl-p-cyano 


113 


Me 




114 


Me 


P-0-CH2CQOH 


115 


Me 


P-0-CH2CONHPh 


116 


Me 


P-0-CH2CONHPh-p-COMe 


117 


Me 


exo-methyiene 


118 


Me 


17<xOH, 17p-CH2N3 


119 


Me 


p-Me 


120 


Me 


a-OH, P-CH2NHCMe3 


121 


Me 


a-OH > p,CH2NH2 


122 


Me 


cyclopropyl-16-ene 



Table 8, part 2 



25 





Cl8 


C19 


7P-CH 3 


other 


°C 


. M + orM+l+ 


87 


0.93 


0.89 


1.15 d 


1.2 d 


63-65 


415 (M+) 


88 


0.63 


0.85 


1.06 d 


2.I3(s,3H,COMe) 




89 


0.64 


0.84 


1.09 d 


1.91(s,3H,C=CMe); 
6.23(8,1^0=0^; 
7.17(bs,2H,ArH); 
8.55(bs,2H,ArH) 






90 


0.71 


0.85 


1.05 d 


1.19(d.3H,21-Me) 






91 


0.70 


0.84 


1.05 d 


1.08(d3H,21-Me) 






92 


0.62 


0.85 


1.06 d 








93 


0.76 


0.84 


1.04 d 


1.15(d,6H,CHMe2); 
4.49(L1H.17-H) 






94 


0.64 


0.84 


1.05 d 


7.04-7.39(m,5H,Ar) 




451(M+) 


95 


0.56 


0.85 


1.04 d 


7.43-7.63(m,5H,Ar) 




476(M+1)+ 


96 


0.63 


0.85 


1.05 d- 


2.49(s,3H»C(CH3)=N 




413(M+) 


97 


0.64 


0.86 


1.06 d 


7.54(d,2H,Ar); 




437(M + ) 










8,48(d,2H,Ar) 




98 


0.55 


0.83 


1.02 d 


0.84 (t, 3H, CH3) 




332 (M+) 


99 


0.74 


0.85 


1.04 d 


5.65 (m, 1H, 16-H); 
5.78 (m, 1H, 17H) 






100 


.0.70 


0.83 


1.05 d 


2.92 (s, 3H, N-Me) 




304 (M+) 


101 


0.755 


0.833 


1.033 


2.904(N-Me) 




M+=428 


102 


0.76 


0.85 


1.04 


2.82 (N-Me) 




M+ = 454 


103 


0.441 


0784 


0.975 


2.879 (N-Me) 




M+ = 468 


104 


0.719 


0.820 


1.011 


2.891 (N-Me) 




M+ = 448 


105 


0.446 


0-784 




2.879 (N-Me) 




M+ = 524 


106 


0.777 


0.839 


1.037 


2.907 (N-Me) 




M+l =440 


107 


0.688 


0.812 


0.975 . 


2.884 (N-Me) 




M+ = 464 


108 


0.799 


0.S58 


1.048 


2.923 (N-Me) 




M+=458 


112 


0.88 


0.94 


L07 


2.93 (N-Me), 4.14 (t, 


200-202 


M+=420 



17a) 



WO 93/23420 



PCT/US93/04643 



10 



15 



- 261 - 

M+ = 405 
M+l+ = 378 



M+I+ = 495 



M+ = 3I5 
M+1+ = 375 

M+ = 318 
M+ = 404 

M+ = 348 

cyclQ^opy"), 0.64 (m, M+ = 341 

2H,cyclopropyl), 5. 1 1 
(m, =CH-) 



113 


0.82 


0.86 


1.05 


2.92, 3.38 (t, 17a), 




114 


0.84 


0.86 


1.05 


9 99 1 49 fi Wrt\ 
4.10 (OCH 2 ) 


163-166 


1 15 


0 88 

v.OO 


0 89 




2.92, 3.42 (t, 17a), 
4.06 (OCH2) 


1 / J.J- 1 /O. J 


116 


n on 

0.89 


0.90 


1.07 


2.58 (MeCO), 2.93, 
3.44 (t, 17a), 4.07 
(OCH 2 ) 


212-216 


117 


0.82 


0.88 


1.10 


2.92, 4.67 (m, =CH2) 


85-87.5 


118 


0.78 


0.88 


1.07 


2.93, 3.49 (ABq, 
CH2N) 


243.5-246 


119 


0.57 


0.87 


1.06 


0.83 (d, 17p-Me) 


98-100 


120 


0.75 


0.89 


1.07 


1.28 (CMe3),2.76 
(ABq, CH2N) 




121 


0.76 


0.87 


1.09 




272-277 


122 


0.83 


0.89 


1.06 


0.39 (m, 2H, 





In this specifications, Rf values cited were carried out on standard 
thin layer chromatographic Silica gel plates. The elution solvent 

20 system used is given in the parentheses following the Rf value. 

The mass spectral values cited are given as FAB, i.e., 
fast atom bombardment, and are reported as (M+l) molecular ion 
peaks, being the molecular weight plus one atomic mass unit. The 
electron impact (EI) mass spectrum values cited are reported as 

25 molecular ion peaks and are indicated in parentheses, ei flier being 
(M) or (M+2), the molecular weight, -MW, or the MW plus two 
atomic units. 

The nuclear magnetic resonance data was taken at 400 
MHz in CDCI3 and is tabulated for representative unique proton 

30 values. The coupling constant J is given in Hertz, Hz. 

The present invention has the objective of providing 
suitable topical, oral and parenteral pharmaceutical formulations for 
use in the novel methods of treatment of the present invention. 

The compositions containing the compounds of the 
present invention as the active ingredient for use in the treatment of 
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e.g., benign prostatic hypertrophy, prostatitis, and treatment and 
prevention of prostatic carcinoma, hyperandrogenic conditions, can 
be administered in a wide variety of therapeutic dosage forms in 
conventional vehicles for systemic administration, as, for example, 
by oral administration in the form of tablets, capsules, solutions, or 
suspensions, or by injection. The daily dosage of the products may 
be varied over a wide range varying from 0*5 to 1,000 mg per adult 
human/per day. The compositions are preferably provided in the 
form of scored tablets containing 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 
and 50.0 milligrams of the active ingredient for the symptomatic 
adjustment of the dosage tp the patient to be treated. An effective 
amount of the drug is ordinarily supplied at a dosage level of from 
about 0.002 mg. to about 50 mg./kg. of body weight per day. 
Preferably the range is from about 0.01 mg. to 7 mg./kgs. of body 
weight per day. These dosages are well below the toxic dose of the 
product. For the treatment of androgenic alopecia, acne vulgaris, 
seborrhea, female hirsutism, the compounds of the present invention 
are administered in a pharmaceutical composition comprising the 
active compound in combination with a pharmacologically acceptable 
carrier adapted for topical, oral or parenteral administration. 

These topical pharmaceutical compositions may be in the 
form of a cream, ointment, gel or aerosol formulation adapted for 
application to the skin. These topical pharmaceutical compositions 
containing the compounds of the present invention ordinarily include 
about 0.1% to 15%, preferably about 5%, of the active compound, in 
admixture with about 95% of vehicle. 

The compounds of the present invention can be 
administered in such oral dosage forms as tablets, capsules (each 
including timed release and sustained release formulations), pills, 
powders, granules, elixers, tinctures, suspensions, syrups and emulsions. 
Likewise, they may also be administered in intravenous (both bolus and 
infusion), intraperitoneal, subcutaneous or intramuscular form, all using 
forms well known to those of ordinary skill in the pharmaceutical arts. 
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An effective but non-toxic amount of the compound desired can be 
employed as a 5 oe-reductase agent, f 

The dosage regimen utilizing the compounds of the present 
invention is selected in accordance with a variety of factors including * 
type, species, age, weight, sex and medical condition of the patient; the 
severity of the condition to be treated; the route of administration; the 
renal and hepatic function of the patient; and the particular compound 
or salt thereof employed. An ordinarily skilled physician or 
veterinarian can readily determine and prescribe the effective amount of 
the drug required to prevent, counter or arrest the progress of the 
condition. Optimal precision in achieving concentration of drug within 
the range that yields efficacy without toxicity requires a regimen based 
on the kinetics of the drug's availability to target sites. This involves a 
consideration of the distribution, equilibrium, and elimination of a 
drug. 

Oral dosages of the present invention, when used for the 
indicated effects, will range between about Advantageously, compounds 
of the present invention may be administered in a single daily dose, or 
the total daily dosage may be administered in divided doses of two, 
three or four times daily. Furthermore, preferred compounds for the 
present invention can be administered in intranasal form via topical use 
of suitable intranasal vehicles, or via transdermal routes, using those 
forms of transdermal skin patches well known to those of ordinary skill 
in that art. To be administered in the form of a transdermal delivery 
system, the dosage administration will, of course, be continuous rather 
than intermittant throughout the dosage regimen. 

In the methods of the present invention, the compounds 
herein described in detail can form the active ingredient, and are 
typically administered in admixture with suitable pharmaceutical 
diluents, excipients or carriers (collectively referred to herein as 
"carrier" materials) suitably selected with respect to the intended form 
of administration, that is, oral tablets, capsules, elixirs, syrups and the 
like, and consistent with conventional pharmaceutical practices* 
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For instance* for oral administration in the form of a tablet 
or capsule, the active drug component can be combined with an oral, 
non-toxic pharmaceutical^ acceptable inert carrier such as ethanol, 
glycerol, water and fee like. Moreover, when desired or necessary, 
suitable binders, lubricants, disintegrating agents and coloring agents 
can also be incorporated into the mixture. Suitable binders include 
starch, gelatin, natural sugars such as glucose or beta-lactose, com 
sweeteners, natural and synthetic gums such as acacia, tragacanth or 
sodium alginate, carboxymethylcellulose, polyethylene glycol, waxes 
and the like. Lubricants used in these dosage forms include sodium 
oleate, sodium stearate, magnesium stearate, sodium benzoate, sodium 
acetate, sodium chloride and the like. Disintegrators include, without 
limitation, starch, methyl cellulose, agar, bentonite, zanthan gum and 
the like. 

The compounds of the present invention can also be 
administered in the form of liposome delivery systems, such as small 
unilamellar vesicles, large unilamellar vesicles and multilamellar 
vesicles. Liposomes can be formed from a variety of phospholipids, 
such as cholesterol, stearylamine or phosphatidylcholines. 

Compounds of the present invention may also be delivered 
by the use of monoclonal antibodies as individual carriers to which the 
compound molecules are coupled. The compounds of the present 
invention may also be coupled with soluble polymers as targetable drag 
carriers. Such polymers can include polyvinylpyrrolidone , pyran 
copolymer, polyhydroxypropyl- methacrylamide-phenol, 
polyhydroxyethylaspartamidephenol, or polyethyleneoxidepolylysine 
substituted with palmitoyl residues. Furthermore, the compounds of the 
present invention may be coupled to a class of biodegradable polymers 
useful in achieving controlled release of a drug, for example, polylactic 
acid, polepsilon caprolactone, polyhydroxy butyric acid/ 
polyorthoesters, polyacetals, polydihydropyrans^polycyanoacrylates and 
cross-linked or amphipathic block copolymers of hydrogels. 



BIOLOGICAL ASSAYS 
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Preparation of Human prostatic and scalp 5a-reductases, 

Samples of human tissue were pulverized using a freezer 
mill and homogenized in 40 mM potassium phosphate, pH 6.5, 5 mM 
magnesium sulfate, 25 mM potassium chloride, 1 mM phenylmethyl- 
sulfonyl fluoride, 1 mM dithiothreitol (DTT) containing 0.25 M sucrose 
using a Potter-Elvehjem homogenizes A crude nuclear pellet was 
prepared by centrifugation of the homogenate at l,500xg for 15 min. 
The crude nuclear pellet was washed two times and resuspended in two 
volumes of buffer. Glycerol was added to the resuspended pellet to 
a final concentration of 20%. The enzyme suspension was frozen in 
aliquots at -80°C The prostatic and scalp reductases were stable for 
at least 4 months when stored under these conditions. 



SpHpductqse assay. 

The reaction mixture contained in a final volume of 100 |il 
is: 40 mM buffer (human scalp, potassium phosphate, pH 6.5; human 
prostatic 5a-reductase, sodium citrate, pH 5.5), 0.3-10 jliM^C-T (or 
3H-T), 1 mM DTT, and 500 \xM NADPH. Typically, the assay was 
initiated by the addition of 50-100 jig prostatic homogenate or 75-200 
|Ug scalp homogenate and incubated at 37°C. After 10-50 min the 
reaction was quenched by extraction with 250 |Lil of a mixture of 70% 
cyclohexane: 30% ethyl acetate containing 10 |ig each DHT and T. The 
aqueous and organic layers were separated by centrifugation at 14,000 
rpm in an Eppendorf microfiige. The organic layer was subjected to 
normal phase HPLC (10 cm Whatman partisil 5 silica column equili- 
brated in 1 ml/min 70 % cyclohexane: 30 % ethyl acetate; retention 
times DHT, 6.8-7,2 min; androstanediol, 7.6-8.0; T, 9 .1 -9.7 min). 
The HPLC system consisted of a Waters Model 680 Gradient System 
equipped with a Hitachi Model 655 A autosampler, Applied Biosystems 
Model 757 variable UV detector, and a Radiomatic Model A 120 radio- 
activity analyzer. The conversion of T to DHT was monitored using 
the radioactivity flow detector by mixing the HPLC effluent with one 
volume of Flo Scint 1 (Radiomatic). Under the conditions described, 
the production of DHT was linear for at least 25 min. The only steroids 
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observed with the human prostate and scalp preparations were T, DHT * * 
and androstanediol. 

Stumptail macaque protocol 

Hie following protocol is utilized with the stumptail 
macaque monkey to demonstrate the effect of compounds of the present 
invention for promoting hair growth. 

Twenty-one male stumptail macaque monkeys of species 
Macaca speciosa are assigned to vehicle control and drug treatment 
groups on the basis of baseline hair weight data- This assignment 
procedure is necessary to insure that the average baseline hair growth 
for each control and experimental group is comparable- The control and 
drug treatment groups are as follows: . 

1. Topical 50:30:20 vehicle (N = 6) 

2. Oral 5oc-reductase and topical 50:30:20 vehicle (N = 5) 
3- Oral placebo (N = 5) 
4. 5cx~reductase in vehicle (N = 5) 

The vehicle consists of 50% propylene glycol, 30% ethanol and 20% 
water. A 100 mM concentration of topical 5oc-reductase is formulated 
in this vehicle- The same 5oc-reductase is administered as an oral dose of 
0.5mg per monkey. Immediately prior to the dosing phase of the study, 
hair is removed from a 1 inch square area (identified by four tatoos) in 
the center of the balding scalp- This hair collection is title baseline hair 
growth deteniiination prior to the beginning of treatment. 
Approximatly 250jiL of vehicle and 5a-reductase in vehicle is prepared 
and topically administered to the tatooed area of the scelp. The selected 
5ot-ieductase and placebo is ingested by the monekys at die same time as 
the topical doses are administered. The monkeys are dosed once per 
day, seven days per week for twenty weeks- 

At four week intervals throughout the dosing phase of die 
study, each monkey is shaved and the hair is collected and weighed The 
body weight data (at baseline and during assay) is analyzed by the 



WO 93/23420 



PCTAJS93/04643 



- 267 - 

nonparametric Wilcoxon rank-sum test. Differences are significant at p 
< 0.05. Hair weight data at each week collection for vehicle, placebo 
and treatment groups are expressed as the change from baseline. 
Statistical analysis is performed on the rank of the data to show overall 
differences among groups at each four week collection. 

While the invention has been described and illustrated with 
reference to certain preferred embodiments thereof, those skilled in the 
art will appreciate that various changes, modifications and substitutions 
can be made therein without departing from the spirit and scope of the 
invention. For example, effective dosages other than the preferred 
dosages as set forth herein above may be applicable as a consequence of 
variations in the responsiveness of the mammal being treated for any of 
the indications for the compounds of the invention indicated above. 
Likewise, the specific pharmacological responses observed may vary 
according to and depending upon the particular active compound 
selected or whether there are present pharmaceutical carriers, as well as 
the type of formulation and mode of administration employed, and such 
expected variations or differences in the results are contemplated in 
accordance with the objects and practices of the present invention. It is 
intended, therefore, that the invention be limited only by the scope of 
the claims which follow and that such claims be interpreted as broadly 
as is reasonable. 
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WHAT IS CLAIMED IS,: 

1. A compound Of the formula: 




10 

wherein 



R is selected from hydrogen, methyl or ethyl; the dashed lines-a, b, e 
15 indicate double bonds which can be present, providing 

that if b double bond is present, then the 5cc hydrogen, 
Ha, is not present; 

Z can be: 

1) oxo, 

20 2) a-hydrogen and a B-substituent selected from C4-C4 

alkyl, C2-C4 alkenyl, -CH 2 COOH, hydroxy, 
carbo*y, COOC4-C4 alkyl esters; OCONR^ 2 , 
where R * and R 2 are independently H Cj -C4 
alkyl, phenyl, benzyl, and where R* and R 2 
together with the nitrogen can form a 5-6 
membered saturated heterocyclic ring, optionally 
with one other heteroatom; OCj -C4 alkyl, OC3- 

C6 cycloalkyl, -OCOCH3, halo, halo C1-C2 alkyl, 
or txifluoromethyl, C3-C6 cycloalkyl; 

3) = CH-R 1 where R 1 is H, C1-C4 allyl; 

4) Spfro 



25 



30 
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where R 1 is H, C1-C4 alkyl; and 
A can be: 

0 

IA) -C-Q, where Q is: 



(1) NR 2 R 3 , where R 3 is independently hydrogen, methyl or ethyl; 
and R 2 is a hydrocarbon radical, selected from substituted or 
unsubstituted straight or branched chain alkyl, cycloalkyi, or aralkyl 
of from 1-12 carbons or monocyclic aryl optionally containing 1 or 
more lower alkyl substituents of from 1-2 carbon atoms and/or 1 or 
more halogen substituents, with the proviso that Z is not beta-methyl 
where R 2 is Cj -Cg alkyl; 

(2) a hydrocarbon radical being: 

(a) a monovalent aliphatic radical selected from straight or 

branched chain alkyl, or cycloalkyi, of from 1-12 
carbons, which can be substituted by one or more of Cj- 

C2 alkyl or halo, excluding C1-C4 alkyl when Z is beta- 
methyl; 

(b) an aralkyl radical selected from benzyl or phenethyl; 

(c) a polycyclic aromatic radical which can be substituted with 

one or more of: -OH, organosilyl protected -OH, -OCj- 
C4 alkyl, C1-C4 alkyl, halo or nitro; 

(d) a monocyclic aromatic radical which can be substituted 

with one or more of: 

(i) -OH, -OC r C 4 alkyl, C V C A alkyl, 

-(CH 2 ) m OH, -(CH2) n COOH, including 

organosilyl protected hydroxy, where m is 
1 -4, n is 1 -3, providing C j -C4 alkyl is only 

present when one of the above oxygen- 
containing radicals is present; 

(ii) -SH, -SC!-C 4 alkyl, -SOCVC4 alkyl, 

-S0 2 Ci-C 4 alkyl, -S0 2 N(C 1 -C 4 -alkyl) 2 , 
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-S0 2 NH(C 1 -C 4a lkyl), -(CH23 m SH, -S- 
(CH 2 )n-0-COCH3, wnere m is 1-4 n is 1-3, 
providing C] -C4 alkyl is only present when 

5 one of the above sulfur containing radicals 

is present; 

(iii) N(R3)2> which can be protected, where R.3 is 

independently H or C j -C4 alkyl, where the 

monoaryl ring can also be further 
10 substituted with C]-C4 alkyl; and 

(iv) heterocyclic radical selected from 2-, 3-, or 

4-pyridyl, 2-pyrrolyl, 2-furyl or 
thiophenyl; and 

(HA.), where: 
15 A is -XR 4 or -(CHR^-XR 4 ; 
n is 1-10; 

X is -O- or -S(0) p -, 

wherein p is zero, 1 or 2; and 
Rl can be the same or different when n is greater than 1 and is -H, 
20 aryl, or -C^alkyl unsubstituted or substituted with C5- 

C 1D aryl; 

R is -H, methyl or ethyl; 

R 4 is I) hydrogen or 'Cj_20 alkyl, unsubstituted or substituted with 
25 one or more of: 

a) -OH, 

b) halo, 

c) -Cj.g alkoxy, 

d) -Ct*£ aJkenyl, 

30 - e) -CONrSr^ wherein R^ is independently 

. i) -H, 

ii) -Cj w g alkyl unsubstituted or substituted with 

one or more of R^, aryl or heterocyclic, 
defined below, the aryl being unsubstituted 
or substituted one or more of R^ or R^, 
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iii) aryl unsubstituted or substituted with one or 

more of R 7 or R 9 or 

iv) heterocyclic, defined below, unsubstituted or 

substituted with one or more of R 7 or R 9 

f) -COOR 6 , wherein R6 is 

i) -H, 

ii) -Cj.g alkyl unsubstituted or substituted with 

one or more of R 7 or aryl, the aryl being 
unsubstituted or substituted with one or 
more of R 7 or R 9 , or 

iii) aryl, unsubstituted or substituted with one or 

more of R 7 or R 9 

g) -S(0)p-R5, wherein p is defined above, 
15 h) -N(R% 

i) aryl, unsubstituted or substituted with one or more of 

aryl, R 7 or R 9 , 
j) heterocycle, unsubstituted or substituted with one or 

more ofR 7 orR 9 

20 k) cycloalkyl, such as cyclohexyl,norbomyl, or 

adamantyl, unsubstituted or substituted with one or 
more of R 7 or R 9 or 
1) -CONR 8 -CO-NHR 8 , wherein R 8 is -H, -C^g alkyl, benzyl or 

cyclohexyl; or 

25 2) aryl, unsubstituted or substituted with one or more of aryl, R 7 
or R 9 , or 

3) heterocycle or -C3.10 cycloalkyl, either of which is 

unsubstituted or substituted with one or more of R 7 or 

30 

R 7 isl)-OH, 

2) -C|_3 alkoxy, 

3) -CN, 

4) -COOR 6 

5) -C 1 .^alkyl-COOR 6 
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6) -NO2, or 

7) -halo; and 

8) amino, mono C1-C4 aucylamino, di CJ-C4 alkylamino; 

is I) -C]_g alkyl, unsubstituted or substituted with one or more 

of aryl or R 7 , 

2) -CO-A, -C^g alkyl-CO^A, -NHCO-A, or -S(0) p -A, 

wherein p is defined above and A is 
10 a)-H, 

b) -Cj.g alkyl, unsubstituted or substituted with one or 

more of 

i) -R 7 , or 

ii) aryl, unsubstituted or substituted with one or 
15 more of R 7 or 

c) aryl, unsubstituted or substituted with one or more of 

3) -NHCO-heterocycle, 

4) -N(R 10 )2 or -CON(R I0 ) 2 wherein 

R 10 

is independently 

20 -H, heterocycle, or -A, 

5) -NHCO-(CH 2 ) q -CO-Q, wherein q is 1-4, and Q is -N(Rl°) 2 

or -OR 10 ; 

(IUA), where: 
25 o 

AisCCHR^n-X-C-R 4 ; 

Rl can be the same or different when n is greater than 1 and is -H, 
aryl, or -Cj. jjalkyl unsubstituted or substituted with 

aryl; 

30 R is -H, methyl or ethyl; 
n is zero through 10; 
X is -O- or -S-; and 

R 4 is 1) hydrogen or -C]_20 alkyl, unsubstituted or substituted with 
one or more of: 
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a) -OH, 

b) halo, 

c) -C].g alkoxy, • 

d) -Cj.g alkenyl, 

e) -CONR 5 R 5 , wherein is independently 

i) -H, 

ii) -Ci_g alkyl unsubstituted or substituted with 

one or more of R?, aryl or heterocycle, the 
aryl being unsubstituted or substituted with 
one or more of R 7 or R^, 

iii) aryl unsubstituted or substituted with one or 

more of R? or R^, or 

iv) heterocycle, unsubstituted or substituted with 

one or more of R 7 or R^, 

f) -COOR 6 , wherein is 

i) -H, 

ii) -Cj.fl alkyl unsubstituted or substituted with 

one or more of R 7 or aryl, the aryl being 
unsubstituted or substituted with one or 
more of R? or R^, or 

iii) aryl, unsubstituted or substituted with one or 

more of R? or R^, 

g) -S(0)p-R 5 , wherein p is zero, 1 or 2; 

h) -N(R% 

i) aryl, unsubstituted or substituted with one or 
more of aryl, or R^, 
j) heterocycle, unsubstituted or substituted with one or 

more ofR 7 orR 9 . 
k) -C3.10 cycloalkyl, such as cyclohexyl, norbornyl, or 

adamantyl, unsubstituted or substituted with one 
or more of R? or R 9 , or 
1) -CONRS-CO-NHRS, wherein R^ is -H, -C[„g alkyl, benzyl 
or cyclohexyl, 
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2) aryl, unsubstituted or substituted with one or more of aryl, 
RTorR* 

3) heterocycle or -C3.1Q cycloalkyl, either of which is 
unsubstituted or substituted with one or more of R 7 or 
R*. 

4) -NR 5 R 5 , or 

5) -OR 5 ; 

R 7 isl)-OH, 

2) -Ci.3 alkoxy, 

3) -CN, 

4) -COOR 6 

5) -C^galkyl-COOR 6 
. 6) -N0 2 , or 

7) halo; and 

8) amino, mono C1-C4 alkylamino, di C1-C4 alkylamino; 
R^ is 1) -Ci_g alkyl, unsubstituted or substituted with one or more 
of aryl or R 7 , 

20 2) -CO-A, -C] _g alkyl-CO-A, -NHCO-A, or -S(0)p-A, 

wheiein p is defined above and A is 

a) -H, .. 

b) -Ci_g alkyl, unsubstituted or substituted with one or 

more of 

25 i) -R 7 , or 

ii) aryl, unsubstituted or substituted with one or 
more of R 7 or 

c) aryl, unsubstituted of substituted with one or more of 

R 7 . 

30 3) -NHCO-heterocycle, 

4) -N(R 10 )2-or -CONCR 1 ^ wherein R 10 is independently, 

heterocycle or -A, 

5) -NHCO-CCH^q-CO-Qi wherein q is i-4, and Q is -N(R 10 >2 

or -OR 10 ; 
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with the provisos that when Z is beta-methyl, the following are 
excluded: 

when n is 1-12, is -H at each occurrence, X is -0-, and 

is -Cj.galkyl, is not substituted with an unsubstituted 

phenyl ring; 

when n is 1-12, R* is -H at each occurrence, and X is -0-, R^ 
is not unsubstituted C5_iQcyc]oalkyl, unsubstituted 
phenyl, amino, -Cj.galkyl substituted amino, or -Cj.g 

alkoxy; and 
when n is zero, R^ is not -CH3; and 



(IVA), where A is 
(a) 



R 2 

Rl N-W-R 3 



Y 



(b) 

20 R 2 S ,W-R 3 except when Z is beta methyl R 2 



N 

-I 



equals H, the 5aH Is present. W equals 
C(O), and R 3 cannot be C-,. 12 alkyl, 



R 5 R 2 

(C) R^tCH^N-W-R 3 : wherein 



R 2 is: 

H, methyl or ethyl; 

R 3 is: 

mono C1-C4 alkylaminoaryl, 
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di C1-C4 alkylaminoaryl, 

Ci_20 altyl 
C 6 -C 14 aryl, 

heteroaryl, as defined below, 
C 6 -C 14 arylCi^oalkyU 

heteroarylC 1 j2fltikyU 
C 1 _2oalkyltbioC J _2oalkyl, 
C 1 _2QalkylsulfinylC 1 _2QalkyU 
Ci_2oal^yIsuIfonylCi.2oalkyU 
C 1 _2oalkyloxy carbonylC j _2oalkyl, 

eaifroxylCi^oaW' 

Cj.20 alkylcarbonylCi_2oalkyK 

c 3-2o c y cloalk y^ 

C3_2ocycloalkylCi_2oalkyl 

C6-C 1 4arylC 1 .20 alk y lox y carbon y 1C l-20 alk y 1 ' 
heteroarylCi^oalkyloxycarbonylCj^oalkyl, 

haloCi.2oaikyl. 
hydroxylCi_2oalkyJ» 

thiosulfatoCi_20 alk y 1 ' 

Cg-C^ aiylCj.20 alk y lox y c l-20* ,k y 1 * 

C 1 _2oalkyloxyC 1 .2oalkyi 

arylcaibonylarylC^ _2oalkyl, 

diarylC^oalkyl, 
triarylCi.2oalfcyl» 

C2,20 alken y 1 ' 

C2.20 alkenylCi.2oalkyl, 

heteroaiylC2_20 allcen y 1 > 
arylC2.20 alken y 1 » 

c 2 _2o alk y n y lc i-2o a11 ^ 1 ' 
«yic^2o Blk y ,, y Ic i-2o a,k y^ or 

heteroarylC2.2oalkynylCl-20 alk y 1 '» 

— . - 

R 4 is: ^ 
H, 
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Cj^oalkyl, 
Cg-Ci4 aryl or 

heteroaryl; 

can be the same or different when X is greater 
than 1 and is: 
H, or 

ci-20 aUc y 1; 

Wis: 

O 

- C or 
O 



15 




x is an integer from 1-25; 



20 



25 



(VA), where: 

A is: 



R 2 Y R 6 

(a) I I' I 

R\ N — C — X— R 3 

Y 



30 



(b) 



Y R 6 
II I 
R 2 N /C— X-R 3 
N 

I 



except when Z is beta methyl, R 2 equals H, Y equals 
0,X equals N and the 5aH is present, R 6 and R 3 
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can not be independently selected from H, Cj.g 
alkyl, C3.6 cycloalkyl, phenyl and R 6 and R 3 
cannot be taken together with the adjacent N to 
form a 5-6 membeied ring comprising up to one 
other heteroatom selected from O or N, or 



R5 r 2 YR 6 
I I III 

10 R* (CH) X -N-C-X-R 3 : wherein 

(c) ' . 



15 TT 

H, or 



20 



R 2 is: 

, — v - - 

C1.20 alkyl; 

R 3 is: 

H, 

amino, 
mono C1-C4 alkylamino, 

di Ci -C4 alkylamino, 

mono Ci -C4 alkylaminoaryl, 

di C1-C4 alkylaminoaryl, 

25 Cj.20 alkyl, 

C6-Ci4aryl* 

heteroaryl, 

C6.C l4 arylCo^palkyl, 
C3.20 cycloalkyl, 
c 3-20 cycloalkylCi _2oalkyI, 
heteroarylC i^o^y^ 
C2.20 alkenylCi_2oalkyl, 
haloCj_2oalkyI, 
C 1 _2Qalkyloxycarbonyl, 



30 
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Ci-2o alk y 1 ' 

Ci-20 alkyloxyCi. 2 oaIkyl, 

carboxyC J _2oalkyl, 

C5-C 1 4arylcart>onyIary 1C j .2oalkyl, 

C 1 _20 alky IcarbonylC J _2oalkyl, 

^-6"^- 1 4 ar y j _2oalky loxycarbony 1C 1 _2oalkyl, 

heteroarylC 1 _20 a lky loxycarbony IC 1 _2()alkyl, 

hydroxylC 1 _2oalky 1, 

halohydroxy 1C 1 _2oalky 1 , 

arylCi_2oalkyloxyC] .20 a lkyl, 

heteroarylC 1 .2oalkyloxyC 1 _20 a lky 1 , 

diarylCi_2oalkyl, 

triarylCi^oalkyl, 

C2.2O alkenyl, 

C2-2O alkenylC 1 . 2 oalkyl, 

c 2-20 alkynylCi^oalkyl, 

arylC 2 .2oalkynylCi - 2 oalkyl, 

heteroarylC2_2oalkynylC j _2oalkyl, 

C1-20 alkylthioC^oalkyl, 

Cj_2o alkylsulfonylC]. 20^X1* or 

c l-20 alkylsulfinyl C]. 2 oalkyl; 



R4 



is: 



25 H ' 



Ci-20 a^y 1 * 
heteroaryl, or 
C6-C14 aryl; 



30 can be the same or different when X is is greater 
than 1 and is: 



H, 

Ci-20 alkyl, 

heteroaryl, or 
C6-Cj4aryl; 
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R6 is present when X equals N and is independently 
H, 

or -C20 alkyl and can be taken together with and the N 
to which they are attached to f onn a heteroaryl ring 
system; as defined below, and 

(VIA), where: 
Ais(a) 



N D 



15 

D is R 1 or OR 1 , 

where Rl isrCj-CjQalkyl, 

C3-C1 2^ycloalkyU 
20 Cg-CjQaryl, or 

C7-C1 jaralkyl with the proviso that when D is R 1 and Z 
is beta-methyl, the value of C^-Cjo alkyl is 
excluded; and 



O 

(b) -C-OC1-C12 alkyU providing Z is not methyl; 
(VIIA), where A is of the formula: 



3a Aik=^=R 2 



lie f 



wherein: 
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Alk is C1-C4 straight or branched chain alkyl or alkenyl; dashed 
lines e and f each can independently represent a double 
bond when present, with the proviso that double bonds 
formed by e and f are not both present concurrently; and 

R2 is (a) Cg-CjQ aryl or 5-6 membered heteroaryl radical which 
can contain 1-4 nitrogen atoms, one oxygen or sulfur 
atoms or combinations thereof with 1-2 nitrogen atoms; 

(b) COR], where Rj is Cg-Cio aryl, substituted Cg-CjQ aryl, 

and heteroaryl; 

(c) CONHR2. where R2 is substituted phenyl, heteroaryl, 
15 substituted heteroaryl, or C7 to C]2 cycloalkyl; 

(d) CO2R3, where R3 is Cj-Cig linear or branched alkyl, Cg- 

C\q aryl, substituted Cg-Cjo aryl, or C7-C12 
cycloalkyl; providing that in (b), (c) or (d), Alk is only 
20 alkenyl; 

(VmA), where A is of the structure: 



25 



30 



R^/{CH2) n -R 4 



where: 

R 20 is H, methyl; 
n is 0-10 

R4 is selected from: 

(a) -COR 1 , where Rl is phenyl or substituted phenyl; 

(b) -CONHR 2 , where R 2 is substituted phenyl, 

heteroaryl, substituted heteroaryl; 
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(c)-COOR3, where R 3 is phenyl, substituted phenyl, 
heteroaryl, substituted heteroaryl; 

wherein said heteroaryl radical is a 5-6 membered ring which 
can contain 1-4 nitrogen atoms, one oxygen or sulfur 
atom, or combinations thereof with 1-2 nitrogen atoms, 
and wherein phenyl and heteroaryl can be substituted; 
wherein the above aryl or heteroaryl radicals can also 
be fused with a benzo or another heteroraryl ring and 
can further be substituted with one or more 
substitutents; and stereoisomers and pharmaceutically 
acceptable salts and esters thereof. 

2. Hie compound of Claim 1 of the formula: 



20 




wherein: 

Z is as defined above; 

the dotted line a represents a double bond when present; 
30 R and R 3 are independently hydrogen, methyl or ethyl; R^ is a 
hydrocarbon radical, selected from substituted or unsubstituted 
straight or branched chain alkyl, cycloalkyl, or aralkyl of from 1-12 
carbons or monocyclic aryl optionally 1 or more lower alfcyl 
substituents of from 1-2 carbon atoms and/or 1 or more halogen 
substituents* 
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3. The compound according to Claim 2 wherein: the 
dotted line is a double bond; 

R is hydrogen or methyl; is hydrogen; 

is branched chain alkyl, cycloalkyl, aralkyl, or from 4-12 carbon 
atoms, or phenyl, optionally substituted by methyl, chloro or fluoro. 

4. The compound of Claim 2 wherein the dotted line is 
a double bond and R 2 is a substituted or unsubstituted 1-, 2- 
adamantyl, 1-, 2-adamantylmethyl, 1-, 2- or 7-norbornanyl, 1-, 2- or 
7-norbornany lmethy 1 . 

5. The compound of Claim 4 wherein the 1- or 2- 
adamantyl or 1- or 2-norbornanyl moieties can be substituted with 
one or more of: C1-C4 linear or branched alkyl, nitro, oxo, C7-C9 
aralkyl, (CH 2 )n COOR where n is 0-2 and R is H or linear/branched 
C]-C 4 alkyl, CH 2 OH, OH, OR where R is C]-C 4 linear/branched 
alkyl, halo, CONH 2 , CH 2 NH 2 , CH 2 NHCOR where R is C^ 

linear/branched alkyl, phenyl, p-nitrophenyl, p-aminophenyl, p- 
sulfophenyi or cyano. 

6. The compound of Claim 1 of the formula: 




R 



wherein: Z is as defined above; the dotted line a represents a double 
bond when present and, 
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R is selected from hydrogen, methyl and ethyl; and 
R^ is (a) a monovalent radical selected from straight or branched 
chain alkyl, or cyclbalkyl, or from 1-12 carbons, which 
can be substituted by one or more of Cj-C 2 alkyl or halo; 

(b) an aralkyl radical selected from benzyl or phenethyl; 

(c) a polycyclic aromatic radical which can be substituted with 

one or more of: -OH, organosilyl protected -OH, -OCj- 

C4 alkyl, C1-C4 alkyl, halo or nitro; 

(d) a monocyclic aromatic radical which can be substituted 

with one or more of: 

(1) -OH, -OC!-C 4 alkyl, C^fy alkyl, -(CH 2 ) m OH, -(CH 2 ) n , 

COOH, including organosilyl protected hydroxy, where 
m is 1-4, n is 1-3, providing C1-C4 alkyl is only present 

when one of the above oxygen-containing radicals is 
present; 

(2) -SH, -SC!-C 4 alkyl, -SOC|-C 4 alkyl, -S0 2 Ci-C 4 alkyl, 

-S02N(C r C 4 -alkyl) 2 , C1-C4 alkyl -(CH^SH, " s - 
(CH2) n -0- COCH3, where m is 1-4 n is 1 -3, providing 
C1-C4 alkyl is only present when one of the above 
sulfur containing radicals is present; 

(3) N(R 3 ) 2 , which can be protected, where R 3 is 

independently H or C\ -C 4 alkyl, where the monoaryl 
ring can be also be further substituted with CJ-C4 alkyl; 

and 

(e) heterocyclic radical selected from 2- or 4-pyridyl, 2- 

pyrrolyl, 2-furyl or thiophenyl. 

1. The compound of Claim 6 

wherein the dotted line is a double bond, 
R is hydrogen or methyl; and 
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R 2 is phenyl, 2-, 3-, or 4-tolyl, xylyl, 2-bromophenyl, 2- 

chlorophenyl, 2,6-dichlorophenyl, 2,6-dibromophenyl, 
aminophenyl, N-alkylaminophenyl, N-N-dialkyl- 
aminophenyl, 4-biphenyl, 3-biphenyl, naphthyl, antiiracyl, 
phenanthryl, thiophenyl, metbylthiophenyl, methyl- 
sulfinyl, phenyl, methylsulfophenyl, aminosulfophenyl, 
thioethylphenyl, acetoxymethylthiophenyl, 17B-(4- 
hydroxyphenyl), 176-(3-hydroxyphenyl), 176-(3,4- 
dihydroxyphenyl), or l7B-(3,5-dimethyl-4-hydroxy- 
phenyl). 

8. The compound of Claim 1 of the formula 




. wherein: Z is defined in Claim 1 ; 
wherein a and b are both single bonds and R 2 is hydrogen, or 
25 a is a double bond, b is a single bond and R 2 is hydrogen, or 
a is a single bond, b is a double bond and R 2 . is absent; 
A is -XR^or-CCHR^-XR 4 ; 
nis 1-10; 

Xis -O- or -S(0) p -, 
30 wherein p is zero, 1 or 2; and 

Rl as defined above is -H, aryl, or -C^aDcyl unsubstituted or 

substituted with aryl; 
Rl is -H, methyl or ethyl; 
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R^ is 1) -Cj.20 alkyl, unsubstituted or substituted with one or more 
a) -OH, 

5 b) halo, 

c) -Cj.g alkoxy, 

d) alkenyl, 

e) -CONR 5 R 5 , wherein R^ is independently 

i) -H, . 

10 ii) -C] _g alkyl unsubstituted or substituted with 

one nr more of R 7 , aryl or heterocyele, the 
aryl being unsubstituted or substituted with 
one or more ofR 7 orR 9 

iii) aryl unsubstituted or substituted with one or 
is more of R 7 of R 9 . or 

iv) heterocyele, unsubstituted or substituted with 

one or more of R 7 or R 9 , 

f) -COOR 6 , wherein is 

i> -H, 

20 ii) -Cj _g alkyl unsubstituted or substituted with 

one or more of 
R 7 or aryl, the aryl being unsubstituted or 

substituted with one or more of R 7 or R 9 , 
or 

25 iii) aryl, unsubstituted or substituted with one or 

more ofR 7 orR 9 

g) -S(0)p-R5, wherein p is defined above, 

h) -N(R% 

i) aryl, unsubstituted or substituted with one or more of 
30 aryl, R 7 or R 9 , 

j) heterocyele, unsubstituted or substituted with one or 

more ofR 7 or R 9 . 
k) -C3.10 cycloalkyl, such as cyclohexyl,noibomyI, or 

adamantyl, unsubstituted or substituted with one 
or more of R 7 or R* or 
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1) -CONR 8 -CO-NHR 8 , wherein is -H,-Cj alkyl, benzyl 

or cyclohexyl; or 

2) aryl, unsubstituted or substituted with one or more of aryl, 
5 R 7 orR 9 ,or 

3) heterocycle or -C3_jq cycloalkyl, either of which is 

unsubstituted or substituted with one or more of R? or 

R 9 ; 

10 R 7 is 1) -OH, 

2) -Cj.3 alkoxy, 

3) -CN, 

4) -COOR 6 

5) -C^alkyl-COOR 6 
15 6) -NO2, or 

7) -halo; and 

8) amino, mono C\-C^ alkylamino, di C1-C4 alkylamino; 

R 9 is I) -Cj.g alkyl, unsubstituted or substituted with one or more 

20 of aryl or R 7 , 

2) -CO-A, alkyl-CO-A, -NHCO-A, or -S(0) p -A, 

wherein p is defined above and A is 

a) -H, 

b) -Cj.g alkyl, unsubstituted or substituted with one or 
25 more of 

i) -R 7 , or 

ii) aryl, unsubstituted or substituted with one or 

. more of R 7 , or 

c) aryl, unsubstituted or substituted with one or more of 
30 R 7 

3) -NHCO-heterocycle, 

4) -N(Rl°) 2 or -CON(R 1 0) 2 wherein R*© is independendy 

-H, heterocycle, or -A, 
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5) -NHCO-(CH 2 ) q -CO-Q, wherein q is l-4,and Q is -N(R 10 ) 2 
or -OR 10 . 

9. The compound of Claim 8 having structural formula: 



10 




10. The compound of Claim 9 wherein R^ is -C \ .20 
alkyl, unsubstituted or substituted with one or more of 

-OH, hah\-Ci_galkoxy, -C^alkenyl, -S(0) p -R 5 , -N(R 5 ) 2 , 

aryl unsubstituted or substimted with, one or more of 
20 aryl, R 7 orR^, heterocycle unsubstituted or substimted 

with one or more of R 7 or R^, or -C3.10 Cycloalkyl 

unsubstituted or substituted with one or more ofR 7 or 
R9 

25 11, The compound of Claim 9 wherein R 4 is -Ci_20 

alkyl substituted with -CONR 5 R 5 r -COOR 6 or -CX)NR 8 CONHR8 

12. The compound of Claim 9 wherein R 4 is 
aryl unsubstituted or substituted with one or more of aryl, R? or R^; 
30 heterocycle unsubstituted or substituted with one or more of R? or 
R9: or -C3_io cycloalkyl unsubstituted or substituted with one or 
more of R 7 orR9 
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13. The compound of Claim 8 having structural 



formula: 



10 




(CHR 1 ) n -XR 4 



14. The compound of Claim 13 wherein R^ is -C\_2Q 
15 alkyl, unsubstituted or substituted with one or more of -OH, halo, 

-Cj.galkoxy, -Ci_ 0 alkenyl, -S(0) p -R 5 , -N(R 5 >2, aryl unsubstituted 
or substituted with one or more of aryl, R? or R^, heterocycle 
unsubstimted or substituted with one or more of R? or R^, or -C3. 
10 cycloalkyl unsubstituted or substituted with one or more of R 7 or 
20 R9 

15. The compound of Claim 13 wherein R 4 is -Ci-20 
alkyl substituted with -CONR 5 R 5 , -COOR 6 or -CONR 8 CONHR 8 . 

25 A 

16. The compound of Claim 13 wherein R 4 is 

aryl unsubstituted or substituted withone or more of aryl, R^ or R^; 
heterocycle unsubstituted or substituted with one or more of R^ or * 
R9; or -C3_]0 cycloalkyl unsubstituted or substituted with one or 
^ n more ofR 7 orR9. 

17. A compound of Claim 1 of the formula: 
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10 



15 



20 



O 

II 



(CHR 1 ) n -X-C-R 4 




25 



30 



wherein: Z is as defined above; 

a and b are both single bonds and R^ is hydrogen, or a is a double 
bond, b is a single bond and is hydrogen, or a is a single bond, b 
is a donble bond and R^ is absent; 

R* can be the same or different when n is greater than I and is -H, 
aryl, or -C^alkyl unsubstituted or substituted with aryl; 

R is -H, methyl or ethyl; 
n is zero through 10; 
X is -O- or -S-; and 

R4 is 1) -Cj_20 alkyl, unsubstituted or substituted with one or more 
of: 

a) -OH, 

b) halo, 

c) -Ci.g alkoxy, 

d) -Ci.g alkenyl, 

e) -CONR 5 R 5 , wherein is independently 

i) -H, 

ii) -Ci^g alkyl unsubstituted or substituted with 

one or more of aryl or heterocycle, the 
aryl being unsubstituted or substituted with 
one or more of 

iii) aryl unsubstituted or substituted with one or 

more of R 7 orR 9 , or 
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iv) heterocycle, unsubstituted or substituted with 
one or more of R 7 or R 9 

f) -COOR 6 , wherein R6 is 

i) -h, 

5 ii) -Cj.g alky] unsubstituted or substituted with 

one or more of R 7 or aryl, the aryl being 
unsubstituted or substituted with one or 
more of R 7 or R 9 , or 
iii) aryl, unsubstituted or substituted with one or 

10 more of R 7 orR 9 , 

g) -S(0)p-R5, wherein p is zero, 1 or 2; 

h) -N(R% 

i) aryl, unsubstituted or substituted with one or more of 
15 aryl, R 7 or R 9 , 

j) heterocycle, unsubstituted or substituted with one or 

more of R 7 orR 9 
k) -C3_io cycloalkyl, such as cyclohexyl, norbomyl, or 

adamantyl, unsubstituted or substituted with one 
20 or more of R 7 or R 9 . or 

1) -CONR 8 -CO-NHR 8 , wherein R 8 is -H, -C^ 8 alkyl, benzyl 

or cyclohexyl, 

2) aryl, unsubstituted or substituted with one or more of aryl, 

R 7 or R 9 , 

25 3) heterocycle or -C^jq cycloalkyl, either of which is 

unsubstituted or substituted with one or more of R 7 or 
R9 . 

4) -NR 5 R 5 , or 

5) -OR 5 ; 

30 

R 7 is 1) -OH, 

2) -Cj_3 alkoxy, 

3) -CN, 

4) -COOR 6 

5) -Ci.galkyl-COOR^ 
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6) -N0 2 , or 

7) halo; and 

8) amino, mono C1-C4 alkylamino, di C4-C4 alkylamino; 

is 1) -Ci_g alkyl, unsubstituted or substituted with one or more 
of aryl or R?, 

2) -CO-A, -C^g alkyl-CO-A, -NHCO-A, or -S(0)p-A, 

wherein p is defined above and A is 
a)-H, 

10 b) *Ci_g alkyl, unsubstituted or substituted with one or 

more of 

i) -R 7 ,or 

ii) aryl, unsubstituted or substituted with one or 

more of R 7 . or 

!5 c) aryl, unsubstituted or substituted with one or more of 

3) -NHCO-heterocycIe, 

4) -N(R I0 ) 2 or -CON(R 10 )2 wherein is independently, 

heterocycle or -A, 

20 5) -NHCO-(CH2) q -CO-Q r wherein q is 1-4, and Q is -N(R 10 )2 

or -OR 10 ; 

with the provisos that when Z is beta methyl, the following are 
excluded: 

25 when n is I- 10, R* is -H at each occurrence, X is -O-, 

and is -Chalky!, R^ is not substituted with an unsubstituted 

phenyl ring; 

when n is 1-10, R* is -H at each occurrence, and X is 
-O-, R^ i$ not unsubstituted 05. jQcycloalkyl, unsubstituted phenyl, 
amino, -Cj.galkyl substituted amino, or -Cj^galkoxy; and 

when n is zero, R^ is not -CH3. 

18. The compound of Claim 17 haying structural 

formula: 



30 
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10 



15 



20 



19. The compound of Claim 1 8 wherein R 4 is -C \ . 
2oaIkyl, unsubstituted or substituted with one or more of 

-OH, halo, -C^galkoxy, -Cj. 6 alkenyl, -S(0) p -R 5 , -N(R 5 ) 2 , 
aryl unsubstituted or substituted with one or more of 
aiyl, R 7 or R 9 , heterocycle unsubstituted or substituted 
with one or more of R 7 or R 9 , or -C3_]q cycloalkyl 

unsubstituted or substituted with one or more of R 7 or 
R9 

20. The compound of Claim 18 wherein R 4 is -Ci_20 
alkyl substituted with -CONR 5 R 5 , -COOR 6 or -CONR 8 CONHR 8 . 



25 



21. The compound of Claim 18 wherein R 4 is aryl 
unsubstituted or substituted with one or more of aryl, R 7 or R 9 ; 
heterocycle unsubstituted or substituted with one or more of R 7 or 
R9; -C3.10 cycloalkyl unsubstituted or substituted with one or more 
of R 7 or R 9 ; -NR 5 R 5 ; or -OR 5 . 



30 22. The compound of Claim 17 having structural 

formula: 
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O 
H 

(CHR 1 ) n -X-C-R 4 



5 




CH 3 



23 . The compound of Claim 22 wherein 

is -Cl-20 

alkyl, unsubstitated or substituted with one or more of -OH, halo, -C^ 
galkoxy, -C^galkenyl, -S(0>p-R^ f -N(R^)2, aryl unsubstituted or 
15 substituted with one or more of aryl, or R^, heterocycle 

unsubstituted or substituted with one or more of R? or R^, or -Cr$_io 

cycloalkyl unsubstituted or substituted with one or more ofR 7 orR 9 . 

24. The compound of Claim 22 wherein R^ is -Cj_20 
20 alkyl substituted with -CONR5r5 -COOR 6 or -CGNR 8 CONHR 8 . 

25. The compound of Claim 22 wherein R^ is aryl 
unsubstituted or substituted with one or more of aryl, 
heterocycle unsubstituted or substituted with one or more of R7 or 
R?; -C^-iO cycloalkyl unsubstituted or substituted with one or more 
of R 7 or R9; -Nr5r5. or _ 0R 5 

26. The compound of Claim 1 of the formula: 

30 
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wherein: 

Z is as defined above; 
A is: 



15 



(a) 



R 2 

N-W-R 3 



20 (b) 



R\ x W-R 3 except when Z is beta-methyl, R 2 
Y equals H, there is a 5<xH, Ha and W 

equals C(O), R 3 cannot be C 102 alkyl, 



25 R 5 R 2 

(c) 



R\^(CH) X N-W-R 3 ; wherein 



30 R2is: 

H, 

C1-20 t^y 1 * 



R 3 is: ' 
H, 
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mono-Cj-C4 alkylaminoaryl, 
di C1-C4 alkylaminoaiyl, 

Ci-2oalkyl» 

heteroaryl, as defined above, 
C 6 . 14 aiyIC 1 .2oalkyl, 

heteroarylC j _20 a ^y 1» 
C J _2odky ltbioC 1 jiQaXkyi % 
C 1 _2oalkylsulfinylC 1 _2oaIkyl, 
C 1 _2oalkylsulfonylC j_2Qalky 1 , 

C|_2oaIkyloxycarbonyICi.20 a ^ c y^ 
carboxylCj _2oalkyl, 

C 1 _2oalkyIcarbonylC i_2oalltyU 
C3_2ocycloalkyl, 

C3_20cycloalkylC 1 ^o^yl* 

^6-14 MylCj .2oalkyloxycarbonylCi_2oaJkyI» 

heteroarylC j _2oalky loxy earbonylC j .2QaIkyl; 

haIoCi_2oalkyl, 

hydroxylCj_2oalkyl, 

halohy droxylC j^O 2 ^ 

thiosulfatoC i _2Qalky 1, 

Cg.i4 arylCi.20 a f lc y Iox y c I-20 alk y 1 * 
Ci_2oalkyl&xyCi_2oalkyl t 

arylcarbonylC5. i4arylGx_20 a ^y^ 
diarylCi^O^y^* 
triarylC^O^y 1 * 
C2-20 aUcenyl, 
C2-2O alkenylC 1 _2oaIkyl, 
heteroarylC2_20 aUcen y^» 

c 2 .2o alk y n y 1 ^i-2o aik y 1 » 

C^i4'aiyK^20 al ^ I ff lc l-20 aIk y 1 » or 
heteroarylC2.26 a ^ t y n y' c l-20 a ^^ 
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R^is: 

H, 

Cj^oalkyl, 

C 6-I4 **y ] or 
heteroaryl; 

can be the same or different when X is greater 
than 1 and is: 
H, or 

Ci.i 2 alkyl; 



Wis: 



15 



o 
-c 
o 

-s- 
o 



or 



x is an integer from 1-25; 

and the dashes a and b indicate double bonds which can be optionally 
present. 

27. A compound according to Claim 26 of the 

formula: . 



A 
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wherein: Z is defined in Claim 1 r 
A is: 



(a) 



R 2 

R* N-W-R 3 



Y 



(b) 



R\ W-R 3 except when Z equals p-methyl and 
Y equals H, there is a 5aH and W equals 

C(0), R 3 cannot be C M2 alkyl, 



(c) 




wherein 



R 2 is: 

H, or 

C 1 _2oalkyl; 

R 3 is: 

Cj.2oalkyI further comprising a straight or branched chain 
alkane of up to 20 carbon atoms; 

Cg.j4 aryl wherein aryl comprises a mono or polycyclic 

system composed of 6-membered aromatic rings either 
unsubstituted or substituted with R wherein R comprises 
H, Cj _6alkyl arylCj _2oalkyl with the alkyl groups 
unsubstituted or substimted with hydroxyl, Cj . 
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galkyloxy, carboxy Cg^oalkyl, or halogen or aryl is 

directly substituted independently with hydroxyl, 
haloCi_20 a lkyU carboamide, benzoyl, C[_jq alkyloxy, 
Ci_2oalkyl, C2_20 a H cen yl> cy^o, nitro, acetamide or 
halogen; 

heteroaryl which comprises a mono or polycyclic system 
composed of 5 or 6-membered aromatic rings 
containing 1, 2, 3 or 4 heteroatoms chosen from N, O, 
or S and either unsubstituted or substituted with R or 
independently with hydroxyl C^oalkyloxy, Cj_ 
2oalkyl, benzoyl, carboxamide, 

acetamide, halogens, C2_20 a lte n yl> cyano, nitro, or haloalkyl 
directly bonded to the aromatic carbon atom(s); 

^6-14 arylCi _20 a ^yl of the formula: 




wherein the aromatic ring is optionally and independently substituted 
25 with R 7 and R 8 wherein R 7 and R 8 comprise: 
H, 

CH 3 , 
C 2 H 5 , 

carboxamido, 
3Q Cj-Cgalkylthio, 

Ci-C$ alkylsulfinyl, 

Cj-Cg alkylsulfonyl, 

OCH 3 , 

NH 2 , 

CH3NH2 
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(CH 3 ) 2 N, 

OH, 
N0 2 , 

CN, 

F, 



acetamido, 



CI, 

OC2H5, 



isopropyl, or 

isobutyl; n equals 1-20 and the Cj.^alkyl portion is optionally 



HeteroarylCj_2oaIkyl further comprising the formula 



-(OH 2 ) ft -A x > 



wherein X equals O, S, orNR; and n equals 1-20; 

c 1 _2o a ^ykuifonyic 1 -iQz&yi 

Ci -20alkylthioC ! _2oalkyl 

Ci _ 2 C^KylsulfniylCi_2oalkyl comprising the formula: 



CF 3 , 



substituted with K^; 






WO 93/23420 



PCT/US93/04643 



-301 - 

11-C3H7, 

I1-C4H9, 

isopropyl, 
isobutyl, 
sec-butyl, 
t-butyl, 
isopentyl, 
neopentyl, or 
10 isohexyl; n equals 1 - 1 5; p equals 0-2; 

Ci_2oaIkyIoxycarbonylCi_2oalkyl further comprising the formula: 
O 

15 -(CH2VC-OR 10 wherein 

comprises: 
CH 3 , 

C2H5, linear or branched; 

C3H7, 
20 C4H9, or 

C5H] J ; and n equals 1-20; 

CarboxylCj^oalkyl further comprising: 
O 

25 -(CH2VC-OH;n=l-20; 

Ci _2oalkylcaibonylCj.2oalkyl further comprising the formula 
O 

-(CH 2 ) n -C(CH 2 W CH 3. n e <i ual s 1-20; m equals 0-19; 

30 

c 3-20 c y cloalk y lc I-20 alk y 1 of me formula: -(CH2V 

(cycloalkyl) wherein the cycloalkyrportion comprises 
monocyclic, bicyclic, or polycyclic hydrocarbons of up 
to 20 carbon atoms wherein the rings are optionally 
substituted with R 1 ; and n = 1 -20; 
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AiyICi.20 a ^y' ox ycarbonylCi_2oalkyl of the formula: 



11 t \ 



-(CH 2 ) n -C-0(CH2) n - _ 




10 wherein n = 1 -20; 



HeteroarylCi^oalkyloxycarbonylCi^O^y^ °f me formula: 
O 

-(CH^^n-C-O-CCH^-Heteroaiyl 
15 wherein Heteroaryl is as defined and n = 1 -20; 

haloCi_2oaHcyl of the formula: 
-(CH2)n-CH2X wherein 

X equals Br, CI, F or I; n is 1-19; 

20 

hydroxylCj _2Q alk yl °f ^ e formula: 
•<CH 2 ) I1 CH20H;nisl-19; 

halohydroxylCi_2oalkyl of the formula: 

25 ' X 

-(CH 2 ) n -(CH).{CH 2 ) q -C-X 

OH X wherein X 

equals Br, CI, F or I; n is 0-18, q is 0-18, n + q = 0-18; 

30 ThiosulfatoC \ . 2 oalkyl of me formula: 
-(CH2)nCH2SS03Na; n is 1-20; 

AryICi.2oalkyloxyCi_ 2 Qalkyl of the formula: 
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R 7 



-(CH 2 ) n -0-(CH2) n — (' J> ! n is 1-20; 



ArylcarbonylarylCi_2oalkyl of the formula: 



10 



R 7 || , R 7 

-(CHa),,—/ ^ ^_c-/ % , n equals 1-20; 

U R~ 8 • R8 



15 



DiarylCj_20 a ^yl of the formula: 



20 



h ^r 7 

R 8 

r 8 ^^ x J 

r7 ; n equals 1-19; 



TriarylCi-20 alk y 1 of me formula: 



25 



R8 T 



R 7 



30 



" (CH2)n "?~C^ 

rr^S] R 8 
r 8 ^J 

R 7 



VR 7 



; n equals 1-19; 



ArylC2_20 a lk en yl of the formula: 
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R 7 



-(CH^-tChfaCHJ-tCHaJ 



ia 

R 4 is 

H, 

C 1 _2oalkyU 
15 C 6 -C 14 aryl, or 

heteroaryl; 

is as defined above and: 
H,or 

Ci_i2alkyl; 



20 



25 



30 



where n = 0-18 
m = 0-18 
rrr + rt = 0-18; 



W is: 

O 

- C - , or 

O 
-S-, 

o 

x is an integer from 1-10; 

and the dashes a and b indicate double bonds which can be optionally 
present. 
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28. A compound according to Claim 27 and the 
pharmaceutically acceptable salts thereof, 
wherein, 



A is: r2 



R\ N-W-R 3 

Y 



R 2 is: 

H, or 

Cl-12 ^y 1 ' 

R 3 is: 

H, 



c l-20 ^y 1 . 
^6-14 aryl, 
20 heteroaryl, 

c 6-i4 u y lc i-2o alk y 1 ' 

heteroarylC j _2()alkyl, 
C 1 _2oalkylthioC 1 . 2 oalkyl, 

c l-20 alkyIoxycarbonylCi.20 alkyl, 
25 carboxylC^oalkyl, 

^1-20 alkylcarbonylC^Qalkyl, 
C3_2ocycloalkyl, 

C3-2o c y cloa ikyiCi_ 2 oaikyi, 

c 6- 1 4 ary ICj _2oalky loxy carbony 1C i _2oalkyl, 
3 Q heteroarylC j[_2oalkyloxycarbonylC j _2oalkyl 

haloCi_2oalkyl, 
hydroxyCj _2oalkyl, 

halohy droxyC|_2G aUc y l » 
thiosulfatoC \ .2()alkyl, 

c 6-14 arylcarbonylC5_ 1 4arylCi_2oalkyl, 
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c 6-14 aiylCi_2oaIkyloxyl 1 _2oaUcyl, 
C] _2()cycIoalkylCi_2oalkyI» 
diarylCi_2oalkyl, 
triarylCj _2oalkyI, 

C2-20 alken y I » 

R 4 is: 

H, 

C 1 . 2 oalkyl, 
heteroaryl; 



29. A compound according to Claim 28 and the 
15 pharmaceutically acceptable salts thereof wherein: 

R 2 is: 

H, 



methyl, 
ethyl, 

propyl, linear or branched, 

butyl, 

pentyl, 

hexyl, or 

heptyl; 



R 3 is: 

-t-butyl, 
2-thienyl,. 
30 -ll-(isopropylflrio)iindecyl, 
-7-(carbomemoxy)heptyl, 
1 -(1 -(4-isobutylphenyl-)emyl, 
-7-(carboxy)heptyl, 
-acetylmethyl, . 
-l-adamantylmethyl, 
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-2-thienylmethyl, 
-2-(carbobenzyloxy)ethyl, 
3,4-dimethoxyphenylmethyl, 
phenyl* 

-5-bromopentyl, 

-1 l-hydroxyundecyl, 

-1 -(4-nitrophenyl)ethyl, 

-isopropylthiomethy], 

5-(thiosulfato)pentyl, 

-benzyloxymethyl, 

-carbomethoxymethyl, 

-diphenylmethyl, 

-triphenylmethyl, 

-2-furyl, 

4-isopropylphenyl, 
cyclohexylmethyl, 
4-methylcyclohexyl , 
3-(3-Indolyl)propyl, 

3- lndolylmethyl, 

4- isobutylbenzyl, 
4-nitrobenzyl, 

3- acetamidomethyl, 

4- ethoxybenzyl, 
hexadecyl, 
Stearyl, 

3 ,5-Bis(trifluoromethyl)benzyir 

3- cyanobenzyl, 
heptafluoropropyl, 

4- benzoylbenzyl, 

5- benztriazolyl, 
3,5-difluorobenzyl, 
Bis(4-isopropylphenyl)methyl, 
2-hydroxybenzyl, 
phenylvinyl, 
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2-Hydroxy-3,3,3-tricnloropropyl, 
methyl, 

allyl, 

n-propyl, 

n-octyl, 

isopropyl, 

isobutyl, 

ethyl, 

benzyl, 

octadecyl, 

2(emyl)phenyl, 

3(chIoro)phenyi, 

4(methyl)phenyl, 

2,3(dichloro)phenyI, 

4(fluoro)phenyl, 

3(methoxy)phenyl, 

2(ethoxy)phenyl, 

2-napthyI, or 

2-thiazolyl; 

R 4 is: 

ft 

methyl, 

ethyl, linear or branched; , 

propyl, 

butyl, 

c 6-14 aryl* or 
heteroaryl; 

Wis: 

O 

-C-,or 



O 
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S 
O 



30. A compound according to Claim 27 and the 
pharmaceutically acceptable salts thereof, 
wherein 
A is: 

p3 except when Z equals beta-methyl, 

10 N' and R 2 equals H, there is a 5aH and 

' • W equals C(0), R 3 cannot be alkyl 



15 



20 



25 



30 



R 2 is: 

H, or 

0^12 alkyl; 

R 3 is: 

H, 

Cl-20 alk y!> 

^6-14 **yl 

heteroaryl, 
amino Cj-C4alkyl, 

mono Ci-C4alkylaminoCi-C4alkyl, 

di Ci-C4alkylaminoC[-C4alkyl, 

Cg.14 arylCi^oalkyl, 

heteroarylC j .20*^ 

Cj _2oalkyltbioC ]_2oaIkyl, 

C i _2oalkylsulfonylC \ _2oalkyl, 

Cj ^2o al ^ c yi su ^ n y ,c i -20 a ^y^» 

Cj _20 alkyloxycarbonylCi_2oalkyl, 

carboxy C j _2oalkyU 

C J .20 alkylcarbonylCj .20*^ l» 

C]_2()cycloalkyl t . 

Cj _2ocycloalkylCj_2oalkyl, 
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Cfc- 14 arylC^oalkyloxycarbonylC i _2oalkyU 

heterparylC \ _2oalkyl oxycarbonylC j _2oalkyl, 

haloCj_2QalkyI, 

hydroxylCj _2oalkyl, 

halohydroxyC j _2oalkyl, 

tbiosulfatoCj _2QalkyI, 

C 6 _i4 arylC 1 _2oalkyloxyC I _2balkyl, 

^•6-14 arylcart>onylC5.j4aryICj.20 a ^y^ 
diarylCi_2oalkyl, 

triarylCi_2QalkyI, 

C2.20 alkenyi, 

c 2-20 alkenylCi^a^y 1 ' 
heteroarylC2_20alkenyI, 

c 6-14 arylC 2 .20alkenyl, 

C2_2oalkynylCi . 2 oalkyl, 

c 6-14 ary^^oalkynylCj^oalkyl, or 

heteroary HZ^^oalkyay 1 -20 a ^y U 



20 Wis: 



25 



o 

- C -,or 
O 

o . 

31. A compound according to Claim 30 and the 
pharmaceutically acceptable salts thereof wherein: 



30 r>9- 

R 2 is: 



H, 

methyl, 

ethyl, linear or branched; 
propyl, 
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butyl, 
pentyl, 
hexyl, or 
heptyl; 

R 3 is: 

-t-butyl, 
-2-thienyI, 

1 l-(isopropyltbio)undecyl, 
-7-(carbomethoxy)heptyl, 
1 -( 1 -(4-isobutylphenyl))ethyl, 
7-(carboxy)heptyl, 
-acetylmethyl, 

I -adamantylmethyl, 
2-thienylmethyl, 
2-(carbobenzyloxy)ethyI, 
3,4-dimethoxyphenylmethyl, 
phenyl, 

5-bromopentyl, 

I I -hydroxyundecyl, 

1 -ethyM-nitrobenzene- 1 -y 1, 

isopropylthiomethyl, 

5-(thiosulfato)pentyl, 

benzyloxymethyl, 

carbomethoxymethyl, 

diphenylmethyl, 

triphenylmethyl, 

2- furyl, 

4-isopropylphenyl, 

cyciohexylmethyl, 

4-methylcyclohexyI, 

3- (3-Indolyl)propyl, 

3- IndoIylmethyI, 

4- isobutylbenzyl , 
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10 



4-nitrobenzyI, 

3- acetamidomethyl, 

4- ethoxybenzyl, 
hexadecyl, 
stearyl, 

3,5-Bis(trifluoromethyI)benzyl, 

3- cyanobenzyI, 
heptafluoropropyl, 

4- benzoy Ibenzyl , 

5- benztriazolyI, 
3,5 difluorobenzyl,. 
Bis(4-isopropylphenyl)methyl, 
2-hydroxybenzyl, 
phenylvinyl, or 

2-hydroxy-3,3,3-trichloropropyl; 
O 

- C - , or 

O 

-S- 
O . 

32. A compound according to Claim 27 and the 



pharmaceutically acceptable salts thereof, 
wherein: 



A is: 



30 




R 5 R 2 
I J 
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R 2 is: 

H, or 

C M 2alkyl; 

R 3 is: 

H, 

Cj^oalkyl, 

c 6-14 ary 1 * 
heteroaryl, 

C6-14 arylCi_2oalkyl, 

heteroary 1C j _20 a ^y 1> 

C ! _2oalky IthioC j _2()alky 1 , 

C J _2oalky lsulfiny 1C \ _2oaIky I, 

C j _2oalky lsulf onylC j _2oalkyl , 

Cj.20 alkyloxycarbonylCi_2oalkyl, 

carboxyC \ _20 alk yl> 

Cj.20 alkylcarbonylCj^oalkyl, 

Ci_2ocycloalkyl, 

.^cycloalkylCi^oalky], 
C6_ J 4 arylC J _2oalkyloxy carbonylC j _2oalky 1, 
heteroarylCj _2oalkyloxycarbonylC j _2oaIkyI, 
haloCi_2Qalkyl, 
hy droxy IC j _2()alkyl, 
halohydroxy 1C j._2oalkyl, 
thiosulf atoC j _20 a lkyl> 
C6-14 arylC l ,20alkyloxyC 1 _2oalkyl, 
c 6- 1 4 arylcaxbonyIC5. j 4ary IC j _2oalky 1 , 
diarylCi_2oalkyl, 
triarylCj_2oalkyl, 
c 2-20 alkenyl, 
C 2 .20 aIkenylCi_2oalkyl, 
heteroarylC2_20 alken yl» 
c 6-14 arylC2.2oalkenyl» 
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C2-2o alk y ii y Ic i-2o alk y 1 > 

^6-14 arylC 2 .2oaIkynylC I _2oalkyl, or 
heteroarylC 2 .20 a ^y n y 1^1 -20 a ^ c y^' 

5 R*is: 

H, 

Ci_2oaIkyl, 
c 6-14 aryl or 
heteroaryl; 

R^ is defined above and is: 
H,or 

Ci.2o«Qgri; 

15 

W is: 

o 

- C or 



20 




x is an integer from 1-10. 

33. A compound according to Claim 32 and the 
phannaceutically acceptable salts thereof, wherein 

R 2 is: 

methyl, 

. ethyl, linear or branched, 
propyl, 
butyl, 
pentyl, 
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10 



hexyl, or 
heptyl; 

R 3 is: 

t-butyl, 
2-Thienyl, 

1 l-(isopropylthio)undecyl, 
7-(carbomethoxy)heptyl, 
1 -( 1 -(4-isobutylphenyl))ethyl, 
7-(carboxy)heptyl , 
acetylmethyl, 

1- adamantylmethyl, 

2- thienylmethyl, 
2(caibobenzyloxy)ethyl, 
3,4-dimethoxyphenylmethyl, 
phenyl, 

5-bromopentyl, 
1 1-hydroxyundecyl, 

2Q -l(4-nitrophenyl)ethyl, 
isopropylthioraethyl, 
5-(thiosulfato)pentyl, 
benzyloxymethyl, 
carbomethoxymethyl, 

25 diphenylmethyl, 
triphenylmethyl, 

2- furyl, 

4-isopropylphenyl, 
cycloexylmethyl, 
3Q 4-methylcyclohexyl, 

3- (3-Indolyl)propyI, 

3- IndolylmethyI, 

4- Isobiitylbenzyl, 

3- acetamidomethyl, 

4- ethoxybenzyl, 
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hexadecyl* 
stearyl, 

3,5 Bis(trifluoromethyl)benzyl, 

3- cyanobenzyl, 
heptafluoropropyl, 

4- benzoylbenzyl, 

5- benztriazoIyl, 
3,5-difluorobenzyl, 

Bis (4-isopropylphenyl)methyl, 

2-hydroxybenzyl, 
phenylvinyl, or, 

2-hydroxy-3,3,34richloropropyI; 

R 4 is: 

H, 

methyl, 

ethyl* linear or branched; 

propyl, 

butyl, 

c 6-14 wy 1 * or 
heteroaryl; 

R 5 is: 

H, 

methyl, 
ethyl, 
propyl, 
butyl, or 
pentyl. 



34. A compound of Claim 1 of the formula: 
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A 



5 




and the pharaiaceutically acceptable salts thereof, 
10 wherein: 

7=Z is defined in Claim 1 and dashed lines a and b can independently 
represent double bonds: 



15 



20 



A is: 



(a) 



(b) 



25 



f II I 
R\^N-C-Z-R 3 



Y R 6 
II I 
R\ ,C-Z-R 3 
N 
I 



except when Z is beta-methyl R 2 equals H, Y equals O, . 

Z equals N and there is 5ocH, R 6 and R 3 cannot be 
independently selected from H, Cj.g alkyl, 

cycloalkyl, phenyl and R 6 and R 3 cannot be taken 
together with the adjacent N to form a 5-6 
membered ring comprising up to one other 
heteroatom selected from O or N, or 
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R 2 . 



YR 6 

(c) I II I 

R\^(CH)xN-C-Z-R 3 ; wherein 



R 2 is: 

H, or 
c l-20 



10 

R 3 is: 

H, 



15 



20 



25 



30 



amino, 

mono C1-C4 alkylamino, 
di Cj-C4 alkylamino, 
mono C1-C4 alkylaminoaryl, 
di C1-C4 alkylaminoaryl, 
Ci.^alkyl, 
C 6 . 14 aryl, 

heteroaryl, 

^6-14 arylCi^oalkyl, 
^-3-20 cycloalkyi, 
C3.20 cycloalkylCi_2oalkyl, 
heteroarylC 1 _2oalkyl, 

C2-2O alkenylCi_2oalkyl, 
haloC|_2Qalkyl, 

Ci_2QalkyloxycaibonylCi_2oaItyl f 
C^QalkyloxyC^rjalkyl, 
carboxyC j .2Q^y U 

C 6 : I4 arylcarbonylC5_i4arylC^_20 alk y l » 
^•1-20 alkylcarbonylC]_20 a ^ c yt 

Cq_ 14 aiylCj .2o a ^yi ox y car ' x)n y^i.2o a U c y^ 

heteroarylCi.20 a ^yI ox y ca rE>onylCi_2oalkyl, 
hydroxylCi .2oalkyI, 
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halohydroxy 1C j _2oalky 1, 

c 6-i4 ar y Ic i-20 alk y lox y c i-20 alk y 1 » 

heteroarylCj .2oalkyloxyCi _2oalkyl, 

diarylCi.2QaIky], 

triarylCi.2oalkyl, 

^2-20 alkenyl, 

C 2 _20 alkenylCi^oalkyl, 

c 2-20 alkyny 1C 1 _2oalkyl, 

^6-14 ary^^oalkynylCj^oalkyl, 

heteroarylC2_2oalkynylCi _2oalkyl, 

C ! .20 alky IthioC \ .20*^ 

c l-20 alkylsulfonylC]_2oalkyl, or 

c l-20 alkylsulfinyl Cj.2oalkyl; 

R 4 is: 

H, 

c l-20 al M, 
heteroaryl, or 
^6-14 aryl; 

can be the same or different when X is greater 
than 1 and is: 
H, 

Ci-20 aIk y ] > 

heteroaryl, or 
c 6-14 aryU 

is present when Z equals N and is independently 
H, 

C1-2G aUc y ! ' or 

equivalent to R 3 ; or taken together with R 3 and the N to which 
they are 

attached represent a heteroaryl ring system: 
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35. A compound according to Claim 34 of the 



formula: 



10 




and the phannaceutically acceptable salts thereof, 
wherein: 
15 7=Z is defined in Claim 1 : 



A is: 



20 



R* N-C-Z-R 3 



25 



Y R 6 
(b) • II I 

• r^c-z-r 3 

I 



30 



except when 7=Z equals 7B-methyl and R 2 equals H, Y 
equals O, Z equals N and there is a 5a H, and 
r3 cannot be independently_selected from H> Cj_g 

alkyl, C3.6 cycloalkyl, phenyl and R 6 and R 3 

cannot be taken together with the adjacent N to 



WO 93/23420 



PCT/US93/04643 



(c) 



- 321 - 

form a 5-6 membered ring comprising up to one 
other heteroatom selected from O or N; or 



? 5 R 2 . 



YR 6 

Y N-C-Z-R 3 : wherein 



io n 
R 2 is: 



H, or 

Ci_2oaIkyl; 



15 



R 3 is: 

H, 



20 



25 



C] _2Q alkyl further comprising a straight or 
branched chain alkane of up to 20 carbon atoms; 

c 6-14 ar yl wherein aryl comprises a mono or poly cyclic 

system composed of 6-membered aromatic rings either 
unsubstituted or substituted with R wherein R comprises 
H, Ci _2o alkyl, arylC^oalkyl with the alkyl groups 
unsubstituted or substituted with hydroxy 1, Cj.g 
alkyloxy, carboxy C^jQalkyl^ or halogen; or 



aryl is directly substituted or multisubstituted independently 
with hydroxyl, haloCj^oalkyl, benzoyl, Ci.2oalkyloxy, 
c l-20 alk y 1 ' c 2-20 alken y 1 » cyano, nitro, carboxamido, 
acetamido, or halogen; 

heteroaryl, which comprises a mono or polycyclic system 
composed of 5- and 6-membered aromatic rings 
containing 1, 2, 3 or 4 heteroatoms chosen from N, O, 
or S and either unsubstituted or substituted with R as 
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defined for aryl or substituted or multisubstituted 
independently with hydroxy 1, Cj.20 alkyloxy, Cj. 
2oalkyl, benzyl, amino, mono C1-C4 or di Ci -C4 
alkylamino, carboxamido, acetamido, C2_20 a U cen yl» 
5 cyano, nitro, haloCf _2oa&yl> or halogens, directly 

bonded to the aromatic carbon atom(s); 

aryICi_2oaIkyl of the formula: 

10 . ' 

R 5 




R» 



wherein the aromatic ring is optionally and independently 

substituted with R7 and wherein R? and R^ comprise 

20 H, 

CH 3 , 

C 2 H 5 , 

carboxamide, 
OH, 

25 OCH3, 
N0 2 , 
CN, 
F, 

RS, RSO, RSO2, R 2 N» where R can be the same or different 
30 and is selected from: H, C4-C4 alkyl, C^-Ciq aryl; 

CI, 

acetamido, 

OC2H5, 

CF 3 , 

isopropyl, or 
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isobutyl; n equals 1-10 and the Cj^oalkyl portion is 

optionally 
substituted with R7; 

HeteroarylCi_2oalkyl further comprising the formula: 



10 



15 




, or 



wherein X equals O, S, or NR; and n equals 1-20; 

20 

c 1 ^O^ykutfonylC i -20&1ky\, 
c l ^oa^y^oC 1 -20 alk y 1 ' 

Ci^oalkylsulfinylCi.^a^yl comprising the formula: 
-(CH 2 )nS(0)p-R9 wherein comprises 

25 

CH 3 , 
C 2 H 5 , 
C 3 H 7 , 
C4H9, 

30 isopropyl, 
isobutyl, 
sec-butyl, 
t-butyl, 
isopentyl, 
neopentyl, or 
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isohexyl; n equals 1-20; p * 0, 1, or 2; 
c l~20 alkyIoxycarbonyICi_20 a Ikyl further comprising the formula: 

O 

-(CH^-C-OR 10 wherein R l ® 

comprises: 
CH 3 , 

C 2 H 5 > 
C 3 H 7 , 
C4H9, or 

C 5 Hii;n equals 1-20; 
carboxylCi_2o alkyl further comprising: 

O 

-(CH2VC-OH; n equals 1-20; 
Ci_2oalkylcarbonylCi_2o alkyl further comprising 

O 

-(CH 2 ) n -C-(CH2) m -CH3, n equals 1-20; m equals 
0-19; 

c l-20 cycloalkylCi_2o alkyl of the formula: 



-(CH2) n -(cycIoalkyI) wherein the cycloalkyl portion 

comprises monocyclic, tricyclic, or polycyclic 
30 hydrocarbons of up to 20 carbon atoms wherein 

the rings are optionally substituted with and n 
equals 1-20; 

ArylCi_20 alkyloxycarbonylC^O alk y J of me formula: . 
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O 
II 

-(CH 2 ) n -C-0-(CH 2 ) n 




10 



wherein R 7 and are as defined; n equals 1-20; 
HeteroarylCj.20 alkyloxycarbonylCj_2oalkyl of the formula: 

O 

-(CH 2 )n-C-0-(CH2) n -Heteroaryl 



wherein Heteroaryl is as defined; n equals 1 -20; 

15 

haloCj_2Q alkyl of the formula: 

-(CH2VCH2 X wherein 

X equals Br, CI, F or I; n is 1-19; 

20 

hydroxylCi_20 al kyl °f me formula: 

-(CH2) n CH20H; n equals 1-19; 
25 halohydroxylCi_2oalkyl of the formula: 



X 

-(CH 2 ) n fcA -(CH 2 )q-C-X wherein 
30 V^h/ x 



X equals Br, CI, F or I; n is 0-18, q is 0-18, n + q = 0-18; 
ArylC|_2oalkyloxyCj_20 °* f ormu l a: 
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-<CH 2 ) n <MCH 2 ) n -Hf^ R 



wherein 



R 7 and R 8 are as defined; n is 1 -20; 
l0 ArylcarbonylarylCj _2oalky l of die formula: 

R 8 R 8 



15 



, n equafs1-20; 



DiaiylCi_2oalkyl of the formula: 



20 



H /r-vR 7 
R 8 



25 




R 7 , n equals 1-19; 



TriarylCi_2oalkyl of the formula: 

30 
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ArylC2>20 alkenyl of the formula: 

-(CH 2 ) n -(C=C) n -(CH 2 ) m -// * 




R 8 

, n equals 0-18; 

20 n equals 0-18 

m + n equals 0-18; 



R 4 is: 

H, 

C 1 _2oalkyl, 

c 6-i4 **y^ or 

Heteroaryl; 

is as defined above and is: 
H, or 

Cl-12 alkyl; 

is present when Z equals N and is independently 
H, 
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Ci_2Qd*yl. 

equivalent to R 3 ; or taken together with R 3 and the N to which 
they are attached represent a heteroaryl ring system; 



Yis: 

O, or 
S; 

Zis 

N, or 
0; 



x is an integer from 1-10, and 
15 dashes a and b indicate double bonds which can be optionally present. 

36. A compound according to Claim 35 and the 
pharmacentically acceptable salts thereof, wherein: 



A is 



R2 Y R6 



R^N-C— Z— R 3 



wherein 



R 2 is: 



H, or 

Ci_2oalkyI; 

R 3 is: 

H, 

Ci_2oalkyl, 
X 6 . I4 arylCj_2oalkyl, 
C3.20 cycloalkyl, 
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C3.2O cycloalkylC 1 . 2 oalkyl, 

heteroary 1C j _2oalky] , 

Cj _2oalkylcarbonylCi .2oalkyl, 

c 6- 1 4 ar ylCj _2oalkyloxycarbonylCi _2oalkyl, 

carboxyCi_2oalkyU 

heteroary 1C j _2oalkyloxy carbonylC \ _2oalky I, 

hydroxyC 1 _2 0 alkyl, 

C6-14 «ylCi.2oalkyloxyCi_2oalky], 

heteroaryl, 

C] _2oalkyloxycarbonylCi _2oalky 1, 

^2-20 aIkenylC 1 . 2 oalkyl, 

c 6-14 arylcarbonylarylCi_2oalkyl, 

halohydroxy 1C j _2()alky 1, 

diary lCi_2oalkyl, 

triarylCj_2oalky], 

haIoCj_2oalkyl, 

C1-20 alkyloxyCi^lkyl, 

c l-20 alkylthioC^oalkyl, 

^1-20 alkylsulfonylCi_2oalkyl, or 

c l-20 alkylsulfinylCi.2oalkyl; 

R 4 is: 

H, 

C1.20 alk yi. 

heteroaryl, or 
c 6-14 aryU 

is present when Z equals N and is: 
H, 

equivalent to R^, or 

c l-20 a lkyl; or taken together with and the N to which 
they are attached represent a heteroaryl ring system; 
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Yis: 

O, 
S; 

Zis: 

N, or 
°- 

37. A compound accordiag to Claim 36 and the 
phamiaceutically acceptable salts thereof, wherein: 

R 2 is: 

H, 

CH 3r 

^2^5* OT branched; 

C 3 H 7 , 

C4H9, 

C 6 H I3 ,or 
C7H15; 

R 3 is: 

-t-butyl, 
-2-thienyl, 

- 1 1 -(isopropylthio)undecyl, 

-7-(carbomethoxy)heptyI, 

1 -(1 -(4-isobutylbenzene))etibiyI, 

-7-(carboxy)heptyl, 

-acetylmethyl, 

-1-adamantylmethyl, 

-2-thieriylmethyl, 

-2-(carbobenzyloxy)ethyl t 

-3,4 dimethoxyphenylmethyl, 

-phenyl, 
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-5-bromopentyl, 

-1 1-hydroxyundecyl, 

- 1 (4-nitrophenyl)ethyl, 

-isopropylthiomethyl, 

-benzyloxymethyl, 

-carbomethoxymethyl, 

-diphenylmethyl, 

-triphenylmethyl, 

-2-furyl, 

4-isopropylphenyl, 
cyclohexylmethyl, 
4-methy Icyclohexyl , 
3-(3-Indolyl)propyl, 

3- Indolylmethyl, 

4- isobutylbenzyl, 
4-nitrobenzyl, 

3- acetamidomethyl, 

4- ethoxybenzyl, 
hexadecyl, 
stearyl, 

3,5 Bis(trifluoromethyl), 

3- cyanobenzyl, 
heptafluoropropyl, 

4- benzoylbenzyl, 

5- benztriazolyl, 
3,5 diflourobenzyl, 
Bis(4-isopropylphenyl) methyl, 
2-hydroxybenzyl, 

methyl, 

allyl, 

n-propyl, 

n-octy], 

isopropyl, 

isobutyl, 
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10 



15 



20 



25 



30 



ethyl, 

benzyl, 

octadecyl, . 

2(ethyl)phenyl, 

3(cbJoro)phenyl, 

4(methyl)pbenyl, 

2,3(dichloro)phenyl, 

4(floro)phenyl, 

3(methoxy)pheriyI, 

2(ethoxy)phenyl, 

2(napthyl), or 

2-thiazQlyI, 



R 4 i 



is: 
H, 

methyl, 

ethyl, linear or branched; 

propyl, 

butyl, 

c 6-14 "T 1 * or 
heteroaryl; 

is present when Z equals N and is: 

equivalent to R^, or 

Cl-20 aBc y^» or taken to g etner with and tbe N to which 
they are attached represent a heteroaryl ring system; 

Yis: 

O, or 

S; 

Zis: 

O, or 
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N. 



38. A compound according to Claim 35 and the 
pharmaceutical ly acceptable salts thereof, wherein: 



A is 



Y R 6 
, II I 

R V c ~ z - R3 

I 



except when R 2 equals H, Y equals O and Z equals N 
and there is a 5<xH, and R^ cannot be 
independently selected from H, Cj.galkyl, C3_ 

6cycloalkyl, phenyl and R^ and r3 cannot be 
taken together with the adjacent N to form a 5-6 
membered ring comprising up to one other 
heteroatom selected from O or N; 



wherein 



R 2 i 



is: 



25 



H, or 

Ci_j 2 alkyl; 



H, 

c 6-14 arylCj^oalkyl, 
C3_2ocycloalkyl, 

c 3-20 c y cloaIk y 1 C] _2o al ^yl 

heteroarylC [ _2oalkyl, 

c i _2o allc y lcarDon y lc i -2o a ^y*» 
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c 6- 14 "tfc i -2o allc y lox y carboni y lc i -2o aIk 5 rl > 

carboxy C i _2oaliy 1, 

heteroarylCi_2oancyloxycarbonylCi_2oaIkyl 4 
s hydroxyCi-. 2 oalkyI, 

Cg. 14 arylCi^oalkyloxyC!^^!, 

heteroaiyl, 

^6-14 aryl. 

Ci_2oalkyloxycarbonyICi_2oalkyf, 
10 c 6-14 aiylcarbonylaiylCi.2Qalkyl, 

halohydroxy 1C i _2oalkyl, 

diarylC 1 _2oalkyl, 

triarylCj. 2oalkyl, 

c 2-20 alkenylC I _2oalkyI, 

haIoC 1 . 2 oalkyl, 

c l-20 alkyloxyC[.2oalkyl, 

C 2 _2oaIkenylCi . 2 ()alkyl, 

c l-20 alkylthioCi^Ikyl, 

C]_20 alkylsulfonylCj_2oaUtyl» or 
20 c l-20 alkylsuffinylC 1 .2oalkyl; 

is present when Z equals N and is: 
H, 

equivalent to R 3 , or 
2 5 ^1-20 alkyl; or taken together with R 3 and the N to which 

they are attached represent a heteroaryl ring system; 

Yis: 

O, or 
30 S; 

Zis: 

N, or 
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39. A compound according to Claim 38 and the 
pharmaceutical^ acceptable salts thereof, wherein 

R 2 is: 

H, or 

C M2 aIkyl; 

R 3 is: 

-t-butyl, 
-2-thienyl, 
1 l-(isopropylthio)undecyl, 
-7-(carbomethoxy)heptyl, 
-(4-isobutylphenyl))ethyl, 
i -7-(carboxy)heptyl, 
-acetylmethyl, 
- 1 -adamantylmethy I, 
-2- thieny lmethy 1 , 
-2-(carbobenzyloxy)ethyl > 
2o -3,4 dimethoxyphenylmethyl, 

-phenyl, 

-5-bromopentyl, 
-1 I-hydroxyundecyl, 
- 1 (4-nitropheny l)ethyl, 
25 -isopropylthiomethyl, 
-benzy loxymethyl, 
-carbomethoxymethyl, 
-diphenylmethyl„ 
-triphenylmethyl, 

4-isopropylphenyI, 
cyclohexylmethyl, 
4-methylcy clohexyl , 
3-(3-Indolyl)propyl, 
3-IndolyImethyl, 
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4-isobutylbenzyI, 
4-nitrophenylbenzyl y 

3- acetamidomethyl, 

4- ethoxybenzyI, 
hexadecyl, 
stearyl, 

3,5 Bis(trifluoromethyl), 

3- cyanobenzyl r 
heptafloiiropropyl, 

4- benzoyIbenzyl, 

5- benztriazolyl, 
3,5 diflourobenzyl* 
Bis(4-isopropyIphenyl) methyl,. 
2-hydroxybenzyl, 

methyl, 

allyl, 

n-propyl, 

n-octyl, 

isopropyl, 

sobutyl, 

ethyl, 

benzyl, 

octadecyl, 

2(ethyl)phenyl, 

3(chloro)phenyl, 

4(methyl)phenyl, 

2,3(dichloro)phenyl, 

4(fluor6)phenyl, 

3(methoxy)phenyI > 

2(ettioxy)phenyl, 

2(napthyl) or, 

2-thiazolyl, 



is present when Z equals N and is: 
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H, 

equivalent to R^, or 

C]_20 alkyl; or taken together with and the N to which 
they are attached represent a heteroaryl ring system; 

Yis: 

0, or 

S; 

Zis: 

N, or 
O. 

40. A compound according to Claim 35 and the 
pharmaceutically acceptable salts thereof, wherein: 



A is: 

R 6 

20 R 5 R 2 Y 



10 



15 



25 



I 3 rfY I 

, I I 'I 1 
R \^ (CH) X -N-C-Z-R 3 



; wherein 



R 2 i 



is: 



H, or 

Ci_i2 alkyl; 

30 r3 i S : 

H, 

Cj.20 alkyl, 

C6. 1 4aiylCi_2oalkyl» 

P3-20 cycloalkyl, 

C3.20 cycloaIkylC]_2oalkyl, 
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heteroarylC i _2oalkyl, 

C i _2oalkylcarbonylC j _2oalkyt, * * 

c 6-14 aryICi.2oalkyloxycarbonylCi.2oalkyl, 

carboxyCi_2oalkyl, 4 

heteroaiylCi -20 a ky loxvcar b° n ylC i _20 a Ikyl, 
hydroxyC J .2oalkyI, 
C6_ 14 aiyiCi^oalkyloxyCi^allcyU 

_2oalkyloxycarbonylC i .2oalkyJ, 
c 6-14 arylcarbonylarylCi_2oalkyl, 

halohydroxylCj _20 a ^ c yl» 
diarylCi.2oalkyl, 

triarylCx_20 aUc y 1 » 
C 2 .2()a lk enylC 1 _2()alkyl, 

15 heteroaryl, 

C 6 . 14 aiyU ' 

C2-20 al k en y lc I-20 aUc y 1 > 
haloCi_2()alkyl, 

Ci-12 all^loxyCi.2oalkyl, 
Ci_£3 aIkylthioC|_2oaIkyl, 
Cj.13 alkylsuIfonylCj_2Qalkyl, or 
Cj.j3 alkylsulfmylCj^O^yl' 



20 



R 4 is: 

25 



H, 

Cj.13 alkyl, 
heteroaryl, or 
^6-14 ^5 



30 is defined above and is; 



H, 

c l-13 aJty 1 ' 
heteroaryl, or 
C 6 . I4 aryl; 
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10 



15 



20 



R 6 is present when Z equals N and is: 
H, 

equivalent to R3 . or 

Cj_20 alkyl; or taken together with R 3 and fee N to which 
they are attached represent a heteroaryl ring system; 



Yis: 



Zis: 



O, or 

S; 



N, or 
O; 



x is an integer from 1-10. 

41. A compound according to Claim 40 and the 
pharmaceutically acceptable salts thereof, wherein 

R 2 is: 

H, or 

Cj. 12 alkyl; 

25 R 3 is 

-t-butyl, 
-2-thienyl, 

-1 l-(isopropylthio)undecyl, 
-7-(carbomethoxy)heptyl, 
30 l-(l-(4-isobutylbenzene))ethyl, 
-7-(caiboxy)heptyl, 
-acetylmethyl, 
-1 -adamantylmethyl, 
-2-thienylmethyl, 
-2-(carbobenzyloxy)emyl, 
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-3,4 dimethoxyphenylmelhyl, 

-phenyl, f 
-5-bromopentyl, 

-11-hydroxyundecyl, ' 

- 1 (4-nitrophenyl)ethyl, 

-isopropylthiomethyl, 

5-(tmosulfato)pentyl, 

-benzyloxymethyl, 

-carbomethoxymethyl, 

-diphenylmethyl, 

-triphenylmethyl, 

-2-fiiiyI, 

4-isopropylphenyl, 
cyclohexylmethyl, 
4-methylcycIoftexyl, 
3-(3-IhdolyI)propyI, 

3- Lidolylmethyl, 

4- isobutylbenzyI, 
4-nitrophenylbenzyl, 

3- acetamidomethyI, 

4- ethoxybenzyI, 
hexadecyl, 
steaiyl, 

3,5 Bis(trifluoromethyl), 

3- cyanobenzyl, 
heptaflouropropyl, 

4- benzoylbenzyl, 

5- benztriazole, 
3,5 diflourobenzyl, 
Bis(4-isopropylphenyl) methyl, 
2-hydroxybenzyl, 

methyl, 

ally], 

n-propyl, 
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n-octyl, 

isopropyl, 

isobutyl, 

ethyl, 

benzyl, 

octadecyl, 

2(ethyl)phenyl, 

3(chloro)phenyl, 

4(methyl)phenyl, 

2,3(dichloro)phenyl, 

4(floro)phenyl, 

3(methoxy)phenyl, 

2(ethoxy)phenyl, 

2(napthyl), or 

2-thiazolyl. 

R 4 is: 

H, 

C1-13 alky], 

heteroaryl, or 
C 6 . 14 aryl; 

is defined above and is: 
H, 

Cj.,13 alkyl, 
heteroaryl, or 

is present when Z equals N and is: 
H, 

equivalent to R3 , or 

c l-20 a^yft or ^Skai together with R 3 and the N to which 
they are attached represent a heteroaryl ring system; 
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Yis: 



Zis: 



O, or 

S; 



N, or 

O; 



10 



15 



20 



25 



x is an integer from 1-10. 



42. A compound of Claim 1 of the formula: 




Z is defined above in Claim 1 : 

Alk is CJ-C4 straight or branched Chain alkyl or alkenyl; 

dashed lines a, e and f each can independently represent 
a double bond when present, with the proviso that 
double bonds formed by e and f are not both present 
concurrently; 



30 R is selected from hydrogen, methyl or ethyl; 

R 2 is (a) Cg-Cio aryl. cyano or 5-6 membered heteroaryl 
radical which can contain 1-4 nitrogen atoms, one 
oxygen or sulfur atoms or combinations thereof with I- 
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2 nitrogen atoms, providing that where is cyano, 
double bonds e and f are not present, 

(b) COR j, where Rj is C^-C[q aryl, substituted 

C^-Cjq aryl, and heteroaryl; 

(c) CONHR2, where R2 is substituted phenyl, 

heteroaryl, substituted heteroaryl or C7 to 
Cj2 cycloalkyl; 

(d) CO2R3, wher e R3 is Cj-Cjg liner or 

branched alkyl.Cfl-CjQ aryl substituted Cg- 
Cjo aryU or C 7 _C 12 cycloalkyl; providing 
that in (b), (c) or (d), Alk is only alkenyl; 

wherein the above aryl or heteroaryl radicals can also be fused with 
a benzo or another heteroraryl ring and can further be substituted 
with one or more substitutents; and pharmaceutically acceptable salts 
and esters thereof. 

43. The compound of Claim 42 wherein said aryl 
radical is selected from phenyl, benzyl and naphthyl. 

44. The compound of Claim 42 wherein the 
heteroaryl radical is selected from: 

pyridyl, pyrryl, thienyl, isothiazolyl, thiazolyl, 

imidazolyl, 
tetrazolyl, pyrazinyl, pyrimidinyl, quinolyl, 

isoquinolyl, 

benzothienyl, lsobenzofuryl^p.yrazolyl, indolyl, 
purinyl, 

carbazolyl, isoxazolyl, triazolyl, furanyl, 
oxazolyl, or 
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thiadiazolyl. 

45. The compound of Claim 42 wherein said aryl or 
heteroaryl substituents are selected from: 
hydrogen; 

Cj.g straight or branched alkyl; 

C 2 _g straight or branched alkenyl; 

C3_g cycloalkyl; 

C 2 _galkynyl; 

10 -CONR 4 R 5 where R 4 and R 5 independently are H, C^g alkyl, 

^3-8 cycloalkyl, (4.4 perhaloalkyl, phenyl, or substituted 
phenyl, as described below; 

15 -COR 4 ; 

-S(0) n R 4 where n=0-2; 

-OCOR 4 ; 
-S0 2 NR 4 R 5 ; 
-NR 4 (CO)R 5 ; 
20 -NR 4 (CO)NHR 5 ; 
-NHS0 2 R 4 ; 
-OR 4 ; 
-NR 4 R 5 ; 
CN; 

25 N0 2 r 
halo; 

perhalo Ci-C4alkyl; 
-C0 2 R 4 ; 

phenyl or substituted phenyl of the.formula: 

30 
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10 



where R^-RlO independently represent one or more of the 
substituents as defined above. 

46. The compound of Claim 42 of the formula: 



15 



20 



R 1 



\ 



C-R 2 




25 



30 



wherein Z is defined in Claim 1 and the dashed line a represents a 
double bond when present, 

R and R* are selected from hydrogen, methyl and ethyl; and 

R2 is as defined in Claim 42, including both (E) and (Z) forms, and " 
mixtures thereof. 

47. The compound of Claim 46 wherein R 1 is methyl. 

48. The compound of Claim 46 wherein R 1 is 

hydrogen. 
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49. A compound of Claim 42 of the formula: 

R ' ,CR 2 R 3 



10 




15 



20 



wherein: Z is defined in Claim 1; 

the dashed line a can represent a double bond when present, 
R, Rl and are 

independently selected from hydrogen, methyl and 
ethyl, with the 

proviso that at least one of R* and R 3 is hydrogen, 

R 2 is C6-C10 aryl orheteroaryl as defined in Claim 1 , and R 2 and 

R3 can be in a E or Z bond configuration, and mixtures 
thereof. 

50. The compound of Claim 49 wherein R* and R^ 
are both hydrogen. 

51. The compound of Claim 49 wherein ft) is methyl 
or ethyl and R^ is hydrogen. 



52. The compound of Claim 49 wherein R 1 is 
3 0 hydrogen and R 3 is methyl or ethyL 



25 



formula. 



53. The compound of Claim 42 of the f ollowing 
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Alk R 2 



5 




10 wherein: Zis defined in Claim 1: 

Alk is C1-C4 straight or branched chain alkyl; dashed line a 
can represent a double bond when present; 

15 R is selected from hydrogen, methyl or ethyl; 

R 2 is (a) Cg-Cjo aryl, cyano, or 5-6 membered heteroaryl 
radical which can contain 1-4 nitrogen atoms, one 
oxygen or sulfur atoms or combinations thereof with 1 - 
20 2 nitrogen atoms; 

(b) COR], where Rj is C 0 -Cjo aryl, substituted C^-Cjo 
aryl, and heteroaryl; 

25 (c) CONHR2, where R2 is substituted phenyl, 

heteroaryl, substituted heteroaryl, or C7 to Cj2 
cycloalkyl; 

(d) CO2R3, where R3 is Cj-Cjg linear or branched 
30 alkyl, Cg-Cio aryl, substituted Cg-CjQ aryl, or 

C7-C12 cycloakyl; providing mat in (b), (c) or 
(d), Alk is only alkenyl; 

wherein the above aryl or heteroaryl radicals can also be fused with 
a benzo or another heteroraryl ring and can further be substituted 



WO 93/23420 



PCT/US93/04643 



- 348 - 

with one or mom substitutents; and pharmaceutically acceptable salts 
and esters thereof. 

54. The compound of Claim 53 wherein said Alk and 
5 R 2 are of the combined structure: 

-CH 2 R 2 , -CH(CH 3 )R 2 , -OI 2 CH 2 R 2 -CH(CH 3 )CH 2 R 2 

-CH(CH 3 CH2)CH2R 2 CH 2 CH(CH 3 )R 2 CH 2 CH 2 CH 2 R 2 , or 

-CH 2 CH 2 CH 2 CH 2 R 2 

10 

55. A compound according to Claim 1 of the formula: 



15 




wherein 

R is selected from hydrogen, methyl or ethyl; the 
25 dashed lines a and b, indicate double bonds which can be 

present providing that when b is present, the 5a 
hydrogen, Ha is absent; 

Z can be 
30 l)oxo, 

2) a-hydrogen and a B-substituent selected from: Cj -C4 alkyl, 
C 2 -C 4 alkenyl, CH 2 COOH, hydroxyrcarboxy, COOCj - 
C4 alkyl esters, OCONR^R 2 , where R 1 and R 2 are 
independently C1-C4 alkyl, phenyl, benzyl, and R 1 
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and R.2 together with the N can form a 5-6 membered 

saturated heterocyclic ring, optionally with one other 
heteroatom; OCj-C4 alkyl, OC3-C6 cycloalkyl, 

-OCOCH3, halo, hydroxy Cj -C2 alkyl, halo Ci -C2 

alkyl or trifluoromethyl, C3-C5 cycloalkyl; 

3) =CH-R' where R is H, alkyl; 

4) spiro: 

\ , . 

y\y R where R is H, C r C 4 alkyl; 

where: 

15 

R 20 is H, methyl; 
n is 0-10; 

is selected from: 

(a) -COR*, where R 1 is phenyl or substituted phenyl; 
20 (b) -CONHR 2 , where R 2 is substituted phenyl, heteroaryl, 

substituted heteraryl; 
(e) -COOR 3 , where R 3 is phenyl, substituted phenyl, 
heteroaryl, substituted heteroaryl; 
wherein said heteroaryl radical- is a 5-6 membered ring 
25 which can contain 1-4 nitrogen atoms, one oxygen 

or sulfur atom, or combinations thereof with 1 to 
2 nitrogen atoms, and Avherein phenyl and 
heteroaryl can be substituted with one or more of 
Ci-C4alkyl, Cj-C4alkoxy, chloro, fluoro, 

30 trifluoromethyl, hydroxy, nitro, mono- and di- 

C J -C4alkylamino. 

56. A compound of Claim 1 of the fonnula: 
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15 



20 



25 



wherein 

R is selected from hydrogen, methyl or ethyl; the 

dashed lines a and b, indicate double bonds which can be 
present providing that when b is present, the 5a 
hydrogen, Ha is absent; 

Z can be 

1) oxo, 

2) a-hydrogen and a B-substituent selected from: Ci -C4 alkyl, 

C 2 -C 4 alkenyl, CH 2 COOH > hydroxy, carboxy, COOCi- 
C4 alkyl esters, OCONRIr 2 where R 1 and R 2 are 
independently H Ci -C4 alkyl, phenyl, benzyl, and R 1 
and R2 together with the nitrogen can form a 5-6 
membered saturated heterocyclic ring, optionally with 
one other heteroatom; OC 1 -C4 alkyl, OC3-C6 

cycloalkyl, -OCOGr^, halo, hydroxy C1-C2 alkyl, halo 
C 1 -C2 alkyl or trifluoromethyl; 

3) =CH-R' where R is H, Cj -C 4 alkyl; 

4) spiro: 



30 



R where R is H. C r C 4 alkyl; 



where: 



WO 93/23420 



PCT/US&3/04643 



A is (a): 



-351 



O 
II 

N u 



DisR 1 or OR 1 , 
10 where R 1 is: Cj-Cioalkyl, 

C3-C|2cycloalkyl, 
C 0 -C 10 aryl, or 

C7-Cuaralkyl with the proviso that when D is R* 
and Z equals 6-methyl, the value of Cj-Cjo 
alkyl is excluded; 

O 

(b) -C-OCi-Cj2 alkyl, providing Z is not methyl; 

O 

(c) -C-NR1R2, where Rt and R? are independently H, 

Cj-Cg alkyl, providing Z is not methyl. 

57. A compound of Claim 1 of the following 

structure: 



25 



30 



4,7B-Dimethyl-4-aza-Androst-5-en-3-one- 17B-ol, t- 
butyldimethylsilyl ether, 

4,76-Dimethy l-4-aza-Androst-5-en-3-one- 1 76-ol, 

4,76-Dimethy l-4-aza-androstan-3-one- 1 7B-ol, 

1 7B-Pivaloy loxy-4,76 i-Dimethyl-4- Aza-Androstan-3-one, 

I7B-MemoxycaibonyM-memyl-4-aza-androst-5-en-,7-dione, 
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176-AminoA7B-dimethyl-4-a^ 

176-(1 - Adamantyloxy)car^^ 
androstane-3-one, 

17B-benzoyIamino-4JB-dimethyl^ 

7fi-Acetoxy-176-carbofflethoxy-4-methyI-4-aza-5a-androstan-3- 
one, 

1 7B-( 1 -adamantyl)carbonylamino-4,7B -dimethy l-4-aza-5(Xr 
androstane-3 -one, 

17B(NJ>f-diisopropyl)carboxamido^^ 
3J-dione 

17B-BenzyloxycaibonyIamino-4JB-dim^ 
3-one. 

58. A compound of the formula: 




wherein: 

Alk is C1-C4 straight or branched chain alkyl; dashed line a 
can represent a double bond when present; 
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R is selected from hydrogen, methyl or ethyl; 

X is selected from O, NH, NR a , wherein R a can be OH, NH 2 , 

NHR 1 , NR^ 2 , where R 1 and R 2 are independently 
selected from Ci_j2 alkyl, C3-C12 cycloalkyl and Cfc- 
Cj2 aryl- 

59. The compound of Claim 56 of the formula: 

4,7fi-dimethyl-4-aza-5a-androstan-3, 1 7-dione, 

17-oximino-4,7B-Dimethyl-4-aza-5a-androstan-3-one. 

60- A method for treating the hyperandrogenic 
conditions of acne, androgenic alopecia, male pattern baldness, 
female hirsutism, benign prostatic hyperplasia, prostatitis, treatment 
and prevention of prostatic cancer, comprising administering to a 
patient in need of such treatment a therapeutically effective amount 
of the compound of Claim 1 . 

61. Hie method of Claim 57 wherein said compound 
is a 5ct-reductase 1 inhibitor. 

62. The method of Claim 57 wherein said compound 
is a 5a-reductase 2 inhibitor. 

63. The method of Claim 57 wherein said compound 
is a dual inhibitor for both 5a-reductase 1 and 2. 

30 

64. A pharmaceutical composition comprising a 
therapeutically effective amount of the compound of Claim 1 in a 
pharmaceutical^ acceptable vehicle therefor. 



20 



25 
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